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(57) ABSTRACT 

A light emitting element containing an organic compound 
has a disadvantage in that it tends to be deteriorated by 
various factors, So that the greatest problem thereof is to 
increase its reliability (make longer its life span). The 
present invention provides a method for manufacturing an 
active matrix type light emitting device and the configura 
tion of Such an active matrix type light emitting device 
having high reliability. In the method, a contact hole extend 
ing to a Source region or a drain region is formed, and then 
an interlayer insulation film made of a photoSensitive 
organic insulating material is formed on an interlayer insu 
lation film. The interlayer insulation film has a curved 
Surface on its upper end portion. Subsequently, an interlayer 
insulation film provided as a Silicon nitride film having a 
film thickness of 20 to 50 nm is formed by a sputtering 
method using RF power Supply. 
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LIGHT EMITTING DEVICE AND METHOD FOR 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a light emitting 
device using a light emitting element having a layer that 
contains an organic compound between a pair of electrodes 
(hereinafter, referred to as a layer containing an organic 
compound), on which an electric field is applied to obtain 
fluorescence or phosphorescence, and to a method for manu 
facturing Such a novel light emitting device. Here, the term 
“light emitting device' used in the present Specification 
represents one of image display devices, light emitting 
devices, and optical Sources (including lighting units). In 
addition, the light emitting device may be any kind of the 
light emitting devices, Such as a module on which a flexible 
printed circuit (FPC), a tape automate bonding (TAB), or a 
tape carrier package (TCP) is attached; a module where a 
print-wiring plate is mounted on the tip of a TAB tape or 
TCP; and a module on which an integrated circuit (IC) is 
directly mounted on a light emitting element by a Chip-On 
Glass (COG) system. 
0003 2. Description of the Prelated Art 
0004. In recent years, the attention has been focused on 
technology for constructing a thin film transistor (TFT) 
using a semiconductor thin film (with a thickness in the 
range of about Several nanometers to Several hundred 
nanometers) formed on a Substrate having an insulating 
surface. The thin film transistors have been widely applied 
in electronic devices Such as ICS and electric optical devices. 
In particular, the development of Such a transistor has been 
hurried for providing a Switching element of an image 
displaying device. 
0005. A light emitting element using an organic com 
pound as a luminous body, characterized by its thin thick 
neSS, light weight, fast response, low-voltage DC drive, and 
So on, has been expected to its application in a next 
generation flat panel display. Furthermore, a display device 
in which light emitting elements are arranged in a matrix 
configuration has been considered more advantageous than 
the conventional liquid crystal display device because of 
being Superior in Visibility with a wide angle of Visual field. 
0006 The light emitting element having an organic com 
pound comprises a layer that contains the organic compound 
from which electro luminescence can be generated by the 
application of an electric field (hereinafter, it is referred to as 
an EL layer), and an anode and a cathode. A light emitting 
mechanism of the light emitting element may be as follows. 
That is, when a Voltage is applied on the organic compound 
layer being Sandwiched between a pair of the electrodes, an 
electron injected from the cathode and an electron hole 
injected from the anode are brought into recombination with 
each other at the luminescence center of the organic com 
pound layer to form a molecular excitation. Subsequently, 
the light emission is occurred by discharging energy when 
the molecular excitation returns to a ground State. There are 
two types of the excitation State known in the art, an excited 
Singlet State and an excited triplet State. The light emission 
may be allowed in either State. 
0007. The light emitting device constructed of a plurality 
of light emitting elements being arranged in a matrix con 
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figuration may be operated by one of well-known driving 
Systems Such as a passive matrix drive (a simple matrix type) 
and an active matrix drive (an active matrix type). However, 
when the pixel density increases, it may be preferable to use 
the active matrix type System in which a Switch is provided 
for every pixel (or every dot) because it can be driven at a 
low Voltage. 
0008. The active matrix type light emitting device maybe 
designed in two different ways depending on the direction of 
light radiation. One of them is that light emitted from an EL 
element passes through an opposite Substrate and radiates 
into the eyes of the observer (i.e., a lower-side radiation 
type). In this case, the observer is allowed to recognize an 
image from the opposite Substrate. The other is that light 
emitted from the EL element passes through the Substrate of 
this element and radiates into the eyes of the observer (i.e., 
an upper-Side radiation type). In this case, the observer is 
allowed to recognize an image from the direction of the EL 
element. 

0009 Furthermore, monomeric and polymeric materials 
have been Studied for an organic compound to be provided 
as an organic compound layer (i.e., a light emitting layer in 
the strict Sense), which may be the center of the light 
emitting element. Among them, the attention has been 
focused on the polymeric material because of its high 
thermostability and convenience in handling compared with 
the monomeric material. 

0010 For forming a film from an organic compound, an 
evaporation method, a spin-coating method, and an ink-jet 
method have been known in the art. Among them, for 
realizing a full-color image formation using a polymer 
material, the Spin-coating method and the ink-jet coating 
have been particularly known in the art. 
0011. The light emitting element having an organic com 
pound has a disadvantage in that it tends to be deteriorated 
by various factors, So that the greatest problem thereof is to 
increase its reliability (make longer its life span). 

SUMMARY OF THE INVENTION 

0012 For solving the above problems, an object of the 
present invention is to provide a method for manufacturing 
an active-matrix type light emitting device and the configu 
ration of Such an active-matrix type light emitting device 
having high reliability. 
0013 In a first aspect of the present invention disclosed 
in the Specification, there is provided a light emitting device 
having a pixel part including a plurality of light emitting 
elements between first and second Substrates which have 
their respective insulating Surfaces and a driving circuit 
including a plurality of thin film transistor, where the light 
emitting element has a first electrode, a layer containing an 
organic compound in contact with the first electrode, and a 
Second electrode in contact with the layer containing the 
organic compound, wherein 

0014 the thin film transistor is coated with an inter 
layer insulation film comprised of a laminate of an 
organic insulation film an inorganic insulation film 
that covers the organic insulation film; 

0015 a step portion is formed by a side surface of 
the inorganic insulation film and a side Surface of the 
organic insulation film at an opening of the interlayer 
insulation film; 
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0016 the inorganic insulation film has a curved 
Surface having a curvature radius along an upper end 
portion of the organic insulation film; and 

0017 an end portion of the first electrode is coated 
with an insulating material having a curved Surface 
with a curvature radius on an upper end portion 
thereof. 

0.018. According to the configuration of the light emitting 
device of the first aspect of the present invention, the Surface 
of the organic insulation film becomes flat, So that the 
Surface of the first electrode also becomes flat, preventing 
the EL element from occurring short. AS the inorganic 
insulation film is formed, it becomes possible to protect the 
TFT by blocking the dispersion of impurities form the EL 
element and prevent the escape of gas from the organic 
insulation film. Furthermore, as the inorganic insulation film 
is provided, the organic insulation film is prevented from 
etching at the time of etching the first electrode. Further 
more, as the inorganic insulation film has a curved Surface 
with a curvature radius, the coverage of the Source electrode 
or the drain electrode becomes excellent. Moreover, the 
etching processing is performed Several times to form Steps 
on the Side Surface of the inorganic insulation film and the 
Side Surface of the organic insulation film at the opening of 
the interlayer insulation film. Thus, the TFT can be pre 
vented from being damaged at the time of forming a contact 
hole. AS the curve Surface with a curvature radius is pro 
Vided on the insulating material that covers the first elec 
trode, the coverage of the EL layer becomes excellent to 
inhibit the generation of Shrinkage or the like. 
0.019 Furthermore, an organic insulation film may be 
formed on the inorganic insulation film that covers the thin 
film transistor. Therefore, a Second aspect of the present 
invention is to provide a light emitting device having a pixel 
part including a plurality of light emitting elements between 
first and Second Substrates which have their respective 
insulating Surfaces and a driving circuit including a plurality 
of thin film transistor, where the light emitting element has 
a first electrode, a layer containing an organic compound in 
contact with the first electrode, and a Second electrode in 
contact with the layer containing the organic compound, 
wherein 

0020 the thin film transistor is coated with an inter 
layer insulation film comprised of a laminate of an 
inorganic insulation film and an organic insulation 
film; 

0021 a step portion is formed by a side surface of 
the inorganic insulation film and a side Surface of the 
organic insulation film at an opening of the interlayer 
insulation film; 

0022 an upper end of the organic insulation film has 
a curved Surface having a curvature radius, and 

0023 an end portion of the first electrode is coated 
with an insulating material having a curved Surface 
with a curvature radius on an upper end portion 
thereof. 

0024. According to the configuration of the light emitting 
device of the Second aspect of the resent invention, the 
Surface of the organic insulation film becomes flat, So that 
the Surface of the first electrode also becomes flat, prevent 
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ing the EL element from occurring Short. In addition, the 
inorganic insulation film is formed on a place near the active 
layer of the TFT to effectively protect the TFT by blocking 
the dispersion of impurities from the EL element. In this 
case, furthermore, the inorganic insulation film for disperS 
ing hydrogen atoms and the inorganic insulation film for 
blocking the dispersion of impurities from the EL element 
are laminated while being in contact with each other. 

0025. In each of the above aspects of the present inven 
tion, the pixel part may have a thin film transistor electrically 
connected to the first electrode as shown in FIGS. 1 to 5. 
Wiring in contact with the Source region or the drain region 
of the thin film transistor may be brought into contact to a 
part of the first electrode and may be provided on the first 
electrode. In this case, the first electrode is formed after the 
formation of wiring. Alternatively, as shown in FIGS. 6 to 8, 
the pixel part may be comprised a thin film transistor 
electrically connected to the first electrode, and the first 
electrode may be in contact with a part of wiring in contact 
with an Source region or a drain region of the thin film 
transistor and is provided on the wiring. In this case, the first 
electrode is formed before the formation of wiring. 

0026. A third aspect of the present invention is a light 
emitting device having a pixel part including a plurality of 
light emitting elements between first and Second Substrates 
which have their respective insulating Surfaces and a driving 
circuit including a plurality of thin film transistor, where the 
light emitting element has a first electrode, a layer contain 
ing an organic compound in contact with the first electrode, 
and a Second electrode in contact with the layer containing 
the organic compound, wherein 

0027 the thin film transistor is coated with an inter 
layer insulation film comprised of a laminate of an 
organic insulation film an inorganic insulation film 
that covers the organic insulation film; 

0028 a step portion is formed by a side surface of 
the inorganic insulation film and a side Surface of the 
organic insulation film at an opening of the interlayer 
insulation film; 

0029 the inorganic insulation film has a curved 
Surface having a curvature radius along an upper end 
portion of the organic insulation film; 

0030 an end portion of the first electrode is coated 
with an insulating material having a curved Surface 
with a curvature radius on an upper end portion 
thereof, and 

0031 an end portion of the first electrode has a slant 
face extending to a center of the first electrode, 
where the slant face reflects light emitted from the 
layer containing the organic compound. 

0032. In addition, another aspect of the present invention 
may be configured as an example shown in FIG. 16 and 
FIG. 17, therefore a fourth aspect of the present invention is 
a light emitting device having a pixel part including a 
plurality of light emitting elements between first and Second 
Substrates which have their respective insulating Surfaces 
and a driving circuit including a plurality of thin film 
transistor, where the light emitting element has a first 
electrode, a layer containing an organic compound in contact 
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with the first electrode, and a Second electrode in contact 
with the layer containing the organic compound, wherein 

0033 the thin film transistor is coated with an inter 
layer insulation film comprised of a laminate of an 
inorganic insulation film and an organic insulation 
film; 

0034 a step portion is formed by a side surface of 
the inorganic insulation film and a side Surface of the 
organic insulation film at an opening of the interlayer 
insulation film; 

0035 an upper end of the organic insulation film has 
a curved Surface having a curvature radius, 

0036) an end portion of the first electrode is coated 
with an insulating material having a curved Surface 
with a curvature radius on an upper end portion 
thereof, and 

0037 an end portion of the first electrode has a slant 
face extending to a center of the first electrode, 
where the slant face reflects light emitted from the 
layer containing the organic compound. 

0.038. In the above third and fours aspects of the present 
invention, the first electrode may have a Slant face extending 
to a center of the first electrode and a Slanting angle thereof 
may be over than 30° and less than 70°. 
0039. In the above third and fours aspects of the present 
invention, furthermore, the insulating material that covers 
the end portion of the first electrode may have a curved 
Surface with a curvature radius on an upper end portion 
thereof, and the curvature radius may be 0.2 um to 3 lim. AS 
the curved Surface having a curvature radius is formed on the 
upper end portion of the insulating material that covers the 
end portion of the first electrode, the surface of the first 
electrode is able to prevent the foreign Substance (dust or the 
like) from being remained at the foot of the first electrode at 
the time of washing the surface of the first electrode. 
0040. In each of the above aspects of the invention, the 
layer containing the organic compound may be a material 
that emits red light, a material that emits green light, or a 
material that emits blue light. Alternatively, the layer con 
taining the organic material may be a material that emits 
white light and may be used in combination with a color 
filter provided on the first substrate or the second substrate. 
Alternatively, in the above aspects of the invention, the layer 
containing the organic compound may be a material that 
emits monocolor light and may be used in combination with 
a color-changing layer or a coloring layer formed on the first 
Substrate or the Second Substrate. 

0041. For manufacturing the novel light emitting device, 
furthermore, an aspect of the present invention is a method 
for manufacturing a light emitting device having a light 
emitting element, where the light emitting element includes 
a thin film transistor on a Substrate having an insulating 
Surface, a first electrode electrically connected to the thin 
film transistor, a layer containing an organic compound in 
contact with the first electrode, and a Second electrode in 
contact with the layer containing the organic compound, 
comprising the Steps of: 

0042 forming a contact hole extending to a Source 
region or a drain region of the thin film transistor by 
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etching an inorganic insulation film that covers the 
Source region and the drain region of the thin film 
transistor then forming an organic insulation film and 
forming again a contact hole extending to the Source 
region on the drain region by etching the organic 
insulation film; 

0043 forming a connecting electrode for making a 
connection with the Source region or the drain region 
of the thin film transistor; 

0044 forming a first electrode in contact with the 
connecting electrode, 

0045 forming an insulating material that covers an 
end portion of the first electrode; 

0046 forming a layer containing an organic com 
pound in contact with a Side Surface of the insulating 
material and the first electrode; and 

0047 forming a second electrode on the layer con 
taining the organic compound. 

0048 For manufacturing the light emitting device of each 
of third and fourth aspects of the present invention, another 
aspect of the present invention is a method for manufactur 
ing a light emitting device having a light emitting element, 
where the light emitting element includes a thin film tran 
Sistor on a Substrate having an insulating Surface, a first 
electrode electrically connected to the thin film transistor, a 
layer containing an organic compound in contact with the 
first electrode, and a Second electrode in contact with the 
layer containing the organic compound, comprising the 
Steps of 

0049) hydrogenating an inorganic insulation film 
after forming the inorganic insulation film comprised 
of a laminate of a Silicon nitride film and an Silicon 
Oxynitride film covering the thin film transistor; 

0050 forming a contact hole extending to the elec 
trode and a contact hole extending to a Source region 
or a drain region by etching the inorganic insulation 
film; 

0051 forming an electrode connecting to the source 
region or the drain region; 

0052 forming an interlayer insulation film that cov 
ers the electrodes; 

0053 forming a contact hole extending to the elec 
trode and a contact hole extending to the Source 
region or the drain region by etching the interlayer 
insulation film; 

0054 forming a first electrode comprised of a lami 
nate of metallic layers connecting to the Source 
region or the drain region;forming an interlayer 
insulation film that covers the electrode, 

0055 forming an insulating material that covers an 
end portion of the first electrode; 

0056 thinning a center of the first electrode by 
etching using the insulating material as a mask Such 
that a Slant Surface is exposed along an edge of the 
first electrode; 

0057 forming a layer containing an organic com 
pound; and 
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0058 forming a second electrode on the layer con 
taining the organic compound, where the Second 
electrode is comprised of a metallic thin film through 
which light transmits. 

0059) Furthermore, after the formation of the silicon 
Oxynitride film, the hydrogenation may be performed. 
Therefore, for obtaining the light emitting device of the third 
and the fourth aspects of the present invention, a further 
aspect of the present invention is a method for manufactur 
ing a light emitting device having a light emitting element, 
where the light emitting element includes a thin film tran 
Sistor on a Substrate having an insulating Surface, a first 
electrode electrically connected to the thin film transistor, a 
layer containing an organic compound in contact with the 
first electrode, and a Second electrode in contact with the 
layer containing the organic compound, comprising the 
Steps of: 

0060 hydrogenating after forming an silicon oxyni 
tride film that covers the thin film transistor; 

0061 forming a silicon nitride film on the silicon 
Oxynitride film by a Sputtering method; 

0062 forming a contact hole extending to a source 
region or a drain region by etching the Silicon 
oxynitride film and the silicon nitride film; 

0063 forming an electrode connecting to the source 
region or the drain region; forming an interlayer 
insulation film that covers the electrode, 

0064 forming a contact hole extending to the elec 
trode and a contact hole extending to the Source 
region or the drain region by etching the interlayer 
insulation film; 

0065 forming a first electrode comprised of a lami 
nate of metallic layers connecting to the Source 
region or the drain region; 

0066 forming an insulating material that covers an 
end portion of the first electrode; 

0067 thinning a center of the first electrode by 
etching using the insulating material as a mask Such 
that a Slant Surface is exposed along an edge of the 
first electrode; 

0068 forming a layer containing an organic com 
pound; and 

0069 forming a second electrode on the layer con 
taining the organic compound, where the Second 
electrode is comprised of a metallic thin film through 
which light transmits. 

0070 For manufacturing the light emitting device of each 
of third and fourth aspects of the present invention, a still 
further aspect of the present invention is a method for 
manufacturing a light emitting device having a light emitting 
element, where the light emitting element includes a thin 
film transistor on a Substrate having an insulating Surface, a 
first electrode electrically connected to the thin film transis 
tor, a layer containing an organic compound in contact with 
the first electrode, and a Second electrode in contact with the 
layer containing the organic compound, comprising the 
Steps of: 
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0071 hydrogenating after forming an silicon oxyni 
tride film that covers the thin film transistor; 

0072 forming a contact hole extending to a source 
region or a drain region by etching the Silicon 
oxynitride film; 

0073 forming an electrode connecting to the source 
region or the drain region; 

0074 forming a silicon nitride film on the electrode 
and the Silicon oxynitride film by a Sputtering 
method; 

0075 forming an interlayer insulation film on the 
silicon nitride oxide film; 

0076 forming a contact hole extending to the elec 
trode and a contact hole extending to the Source 
region or the drain region by etching the interlayer 
insulation film and the silicon nitride film; 

0077 forming an first electrode comprised of a 
laminate of metallic layers connecting to the Source 
region or the drain region; 

0078 forming an insulating material that covers an 
end portion of the first electrode; 

0079 thinning a center of the first electrode by 
etching using the insulating material as a mask Such 
that a Slant Surface is exposed along an edge of the 
first electrode; 

0080 forming a layer containing an organic com 
pound; and 

0081 forming a second electrode on the layer con 
taining the organic compound, where the Second 
electrode is comprised of a metallic thin film through 
which light transmits. 

0082 In each of the above aspects of the manufacturing 
method of the invention, the first electrode may be an anode 
or a cathode of the light emitting element. 
0083. In addition, in each of the above aspects of the 
manufacturing method of the invention, the organic resin 
material may have a curved Surface with a curvature radius 
on an upper end portion thereof, and the curvature radius 
may be 0.2 um to 3 lum. 
0084. Furthermore, in each of the above aspects of the 
manufacturing method of the invention, insulating material 
that covers the end portion of the first electrode may have a 
curved Surface with a curvature radius on an upper end 
portion thereof, and the curvature radius may be 0.2 um to 
3 um. 
0085. Furthermore, the light emitting element (the EL 
element) comprises a layer (hereinafter, referred to as an EL 
layer) containing an organic compound from which electro 
luminescence can be generated by the application of an 
electric field, an anode, and a cathode. There are two types 
of the excitation State of luminescence from the organic 
compound. The one is luminescence (fluorescence) at the 
time of returning from an excited Singlet State to a base State 
and the other is luminescence (phosphorescence) at the time 
of returning from an excited triplet State to a base State. Both 
of them can be applied on the light emitting device manu 
factured by the present invention. In addition, the layer (EL 
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layer) containing the organic compound layer may also 
contain an inorganic material Such as Silicon. 
0.086 For the light emitting device of the present inven 
tion, the driving method for picture representation is not 
limited to a specific one. For instance, a dot Sequential 
driving System, a line Sequential driving System, a phase 
Sequential driving System, or the like may be applied. 
Typically, the line Sequential driving System is applied. If 
required, a time-division gradation driving method or an 
area gradation driving method may be also used in an 
appropriate manner. Furthermore; a picture Signal to be 
entered in a Source line of the light emitting device may be 
an analog signal or a digital Signal. In addition, the driving 
circuit and So on may be appropriately designed So as to be 
fit to the picture Signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0087 FIG. 1A is a top view for illustrating a light 
emitting device as one of embodiments of the present 
invention, and FIG. 1B shows a cross sectional view of a 
driving circuit and a pixel part (Example 1); 
0088 FIG. 2 is a cross sectional view of a pixel part and 
a connecting part of a light emitting device as one of 
embodiments of the present invention (Example 1); 
0089 FIG. 3 is a cross sectional view for illustrating 
Example 1, 

0090 FIGS. 4A and 4B are cross sectional views for 
illustrating 

0091 FIGS. 5A and 5B are cross sectional views for 
illustrating Example 1, 

0092 FIGS. 6A and 6B are cross sectional views for 
illustrating Example 3, 

0093 FIGS. 7A and 7B are cross sectional views for 
illustrating Example 3, 

0094 FIGS. 8A and 8B are cross sectional views for 
illustrating Example 3, 

0.095 FIGS. 9A and 9B are cross sectional views for 
illustrating Example 4; 

0096 FIGS. 10A and 10B are cross sectional views for 
illustrating Example 5, 

0097 FIGS. 11A and 11B are cross sectional views for 
illustrating Example 5, 

0.098 FIG. 12A is a top view of part of the pixel 
(Example 4), and FIG.12B is a cross sectional view of FIG. 
12A; 

0099 FIGS. 13A to 13C are cross sectional views for 
illustrating the manufacturing process (Example 4); 
0100 FIG. 14 is a cross sectional view for illustrating 
Example 6, 

0101 FIGS. 15A and 15B are cross sectional views for 
illustrating Example 7: 

0102 FIG. 16 is a cross sectional view for illustrating 
Example 8; 

0103 FIGS. 17A and 17B are cross sectional views for 
illustrating Example 8; 
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0104 FIG. 18A is a top view of a pixel and FIG. 18B 
shows an equivalent circuit (Example 8); 
0105 FIG. 19 is a photograph of TEM observation 
(Example 4); 
0106 FIGS. 20A to 20O are diagrams illustrating the 
Example 9. 
0107 FIGS. 21A to 21F are diagrams showing examples 
of electronic equipments (Example 10); and 
0108 FIGS. 22A and 22C are diagrams showing 
examples of electronic equipments (Example 10). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0109) Hereinafter, we will describe preferred embodi 
ments of the present invention with reference to the attached 
drawings. 

0110 Referring now to FIGS. 1A, 1B and 2, at first, the 
configuration of an active-matrix type light emitting device 
as one of preferred embodiments of the present invention 
will be described. FIG. 1A is a top view of the light emitting 
device and FIG. 1B is a cross-sectional view of two parts of 
the apparatus along the dotted line A-A and the dotted line 
B-B' in FIG. 1A. 

0111. In FIGS. 1A, 1B, the reference numeral 1 denotes 
a Source Signal line driving circuit, 2 denotes a pixel part, 
and 3 denotes a gate Signal line driving circuit. Also the 
reference numeral 4 denotes a Sealed Substrate and 5 denotes 
a Sealing adhesive. An inner area Surrounded and defined by 
the Sealing adhesive 5 is an empty Space. Furthermore, the 
reference numeral 7 denotes a connecting region for making 
connection between an upper electrode common to light 
emitting elements and wiring on the Substrate. 
0112 Furthermore, the light emitting device of the 
present embodiment is designed Such that Video signals and 
clock signals are received from a flexible printed circuit 
(FPC) 6 provided as an external input terminal. Here, 
although not shown in the figure, a printed wiring board 
(PWB) may be attached on the FPC. The term “light 
emitting device' used in the Specification represents not only 
a light emitting device itself but also one on which FPC or 
FPC with PWB is attached. 

0113 Referring now to FIG. 1B, the cross-sectional 
structure of the light emitting device will be described. On 
a Substrate 10, the driving circuits and the pixel part are 
formed. In the figure, the Source Signal line driving circuit 1 
as the driving circuits and the pixel part are illustrated. 
0114. Furthermore, in the source signal line driving cir 
cuit 1, a CMOS circuit is formed and provided as a com 
bination of an n-channel TFT8 and a p-channel TFT 9. The 
n-channel TFT 8 comprises: a channel forming region 13a 
on which an upper layer of a gate electrode 17 is piled up 
through a gate insulation film 15; a low-level impurity 
region 13d on which a lower layer of the gate electrode 17 
is piled up through the gate insulation film 15; a low-level 
impurity region 13c on which the lower layer of the gate 
electrode 17 is not piled up, and a high-level impurity region 
13.b provided as a Source region or a drain region. In 
addition, the p-channel TFT9 comprises: a channel forming 
region 14a on which an upper layer of a gate electrode 18 is 
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piled up through a gate insulation film 15; a lower-level 
impurity region 14d on which a lower layer of the gate 
electrode 18 is piled up through the gate insulation film 15; 
a low-level impurity region 14c on which the lower layer of 
the gate electrode 18 is not piled up; and a high-level 
impurity region 14b provided as a Source region or a drain 
region. Furthermore, the reference numerals 25, 26, and 27 
denote source electrodes or drain electrodes. The TFT that 
forms the driving circuit may be prepared using the well 
known CMOS circuit, PMOS circuit, or NMOS circuit. In 
the present embodiment, there is provided a driver-inte 
grated type where the driving circuit is formed on the 
Substrate. According to the present invention, however, it is 
not limited to Such a design. Alternatively, it may be formed 
on the outside, not on the Substrate. 
0115 Furthermore, the pixel part 2 comprises a Switching 
TFT 40 and a plurality of pixels including a first electrode 
(anode) 28a and a current-controlling TFT, where the first 
electrode 28a is provided as a lower electrode electrically 
connected to a drain region or a Source region 12b(a high 
level impurity region) of the current-controlling TFT. A 
plurality of TFTs is formed in one pixel. The current 
controlling TFT comprises: a channel forming region 12a on 
which an upper layer 16b of a gate electrode 16a and 16b is 
piled up through the gate insulation film 15; a low-level 
impurity region 12d on which a lower layer 16a of the gate 
electrode is piled up through the gate insulation film 15; and 
a low-level impurity region 12c on which the lower layer 
16a of the gate electrode is not piled up. Here, the reference 
numeral 23 denotes a Source electrode or a drain electrode, 
and 24 denotes a connecting electrode for making a con 
nection between the first electrode 28a and the high-level 
impurity region 12b. 

0116. In FIG. 1B, there is only illustrated the current 
controlling TFT. In FIG. 2, however, there is shown a cross 
sectional view that also illustrates a Switching TFT 40 and 
a capacity 41 arranged on the pixel part 2. In FIG. 2, the 
Switching TFT 40, is exemplified as one using an n-channel 
TFT having a plurality of channel forming regions 50a on 
which a gate electrode 44 is piled up through the gate 
insulation film 15. Here, the reference numerals 47 and 48 
denote Source wiring or drain wiring, 50b denotes a Source 
region or a drain region, 50c denotes a low-level impurity 
region on which the gate electrode 44 is not piled up, and 
50d denotes a low-level impurity region on which the gate 
electrode 44 is piled up. In the capacity 41, interlayer 
insulation films 22, 20 are provided as dielectric materials 
and a holding capacity is formed using an electrode 46 and 
an electrode 43. In addition, the gate insulation film 15 is 
provided as a dielectric material and a holding capacity is 
also formed using the electrode 43 and a Semiconductor film 
42. In FIG. 2, the same structural components as those of 
FIGS. 1A and 1B are represented by the same reference 
numerals. 

0.117) Furthermore, each of the interlayer insulation films 
20, 21, 22 maybe, for example, a photosensitive or non 
photosensitive organic material (Such as polyimide, acrylate, 
polyamide, polyimide amide, resist, or benzocyclobutene); 
an inorganic material (Such as Silicon oxide, Silicon nitride, 
or Silicon oxynitride) coated with a Sputtering method, a 
CVD method, or a coating method; or a laminate thereof. In 
FIGS. 1A, 1B and 2, the inorganic insulation film 20 is made 
of a Silicon nitride film and is formed over the gate electrode 
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and the gate insulation film 15. The inorganic insulation film 
20 is formed so that hydrogen is introduced into the film, and 
is provided for hydrogenation in which a dangling bond of 
a Semiconductor layer is provided as a termination by heat 
treatment. It is possible to hydrogenate a Semiconductor 
located below regardless of the existence of the gate insu 
lation film 15 constructed of a silicon oxide film. In addition, 
the interlayer insulation film 21 is formed by a coating of a 
photosensitive organic material, followed by Subjecting to a 
Selective etching with a wet etching or dry etching method 
Such that the upper portion becomes a curved Surface having 
a curvature radius. When an organic material is used as the 
interlayer insulation film 21, water, gas, or impurities may be 
dispersed from the interlayer insulation film 21 to deteriorate 
a light emitting element to be formed later. For preventing 
Such a disadvantage, it is preferable to coat the interlayer 
insulation film 21 with the interlayer insulation film 22 such 
as a Silicon nitride film, an Silicon oxynitride film, an 
oxidized aluminum nitride film, or a laminate thereof Fur 
thermore, the interlayer insulation film 22 is capable of 
preventing the dispersion of impurities from the substrate 10 
to a light emitting element or from the light emitting element 
to TFT. Furthermore, in the case of using an organic material 
having a hygroscopic property as the interlayer insulation 
film 21, this film is swollen when it is exposed to a solution 
Such as a releasing Solution used in other patterning in the 
Subsequent Step. There is a need to bake again or to cover 
with the interlayer insulation film 22 to prevent the inter 
layer insulation film 21 from being Swollen. 

0118. Furthermore, the present invention is not limited to 
the Sequence of lamination of interlayer insulation films 
shown in FIGS. 1A, 1B and 2, or the sequence of steps for 
film formation and hydrogenation thereof. Alternatively, for 
example as shown in FIG. 3, an interlayer insulation film 
221 for preventing the dispersion of impurities is formed on 
the interlayer insulation film for hydrogenation and is then 
hydrogenated, followed by the formation of a film with an 
organic resin material by a coating method. In this case, 
furthermore, the interlayer insulation film 222 having a 
curved Surface having a curvature radius on its upper end 
portion may be formed by Subjecting the film to wet etching 
or dry etching. In the case of Subjecting an organic resin film 
to dry etching, charges may be generated and thus there is 
the possibility of causing variations in TFT characteristics. 
Therefore, it is preferable to etch the film with wet etching. 
In the case of etching the interlayer insulation film made of 
a laminate of the inorganic insulation film and an organic 
resin film, the wet etching may be only performed on the 
organic resin film, or the wet etching may be performed after 
dry etching of the inorganic insulation film and forming an 
organic resin film. 

0119). In the case of using a photosensitive organic resin 
material as the interlayer insulation film 21, the upper end 
portion thereof tends to become a curved Surface having a 
curvature radius. On the other hand, in the case of using a 
non-photoSensitive organic resin material or an inorganic 
material as the interlayer insulation film 222, the configu 
ration of the resulting film can be represented as shown in 
the cross sectional view of FIGS. 4A and 4.B. 

0120) Furthermore, in the case of making a lower-side 
radiation type display, it is preferable to use a transparent 
material as each of the interlayer insulation films 20 to 21. 
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0121 Furthermore, insulating materials (also referred to 
as banks, partitions, barriers, embankments, or the like) 30 
are formed on the both ends of the first electrode (anode) 
28a, and a layer containing an organic compound (referred 
to as an EL layer)31 is formed on the first electrode (anode) 
28a. Before or after the formation of the EL layer 31, it is 
preferable to perform deaeration by the application of heat 
in a vacuum. The layer containing the organic compound 31 
is very thin, So that it is preferable to make the Surface of the 
first electrode flat. For instance, before or after the patterning 
of the first electrode 28a, the film may be flattened by a 
chemical or mechanical grinding treatment (typically CMP 
technology or the like). In the case of performing the CMP, 
the electrode 24 or the insulating material 30 is provided as 
a thin film, and the end portion of the electrode 24 is tapered 
are desirable to improve the flatness of the first electrode. 
Because area the CMP not being performed decrease. For 
improving the cleanneSS of the Surface of the first electrode, 
washing (brush washing and So on) for removing a foreign 
substance (dust or the like) may be performed. For the 
Washing, the end portion of the electrode 24 may be tapered 
to prevent the foreign Substance (dust or the like) from being 
remained at the end portion of the first electrode. 
0122) The insulating material 30 may be a photosensitive 
or non-photosensitive organic material (Such as polyimide, 
acrylate, polyamide, polyimide amide, resist, or benzocy 
clobutene), an inorganic material (Such as Silicon oxide, 
silicon nitride, or silicon oxynitride) with a CVD method, a 
Sputtering method, or coating method, or a laminate thereof. 
In the case of using the photosensitive organic material as 
the insulating material 30, useful photoSensitive organic 
materials may be roughly grouped into two types. That is, 
the one is a negative type which becomes insoluble to an 
etchant by photoSensitive light irradiation and the other is a 
positive type which becomes soluble to the etchant by light 
irradiation. According to the present invention, both types 
can be appropriately used. 
0123. In the case of using a photosensitive organic mate 
rial as the insulating material 30, as shown in FIGS. 1A, 1B 
and 2, it tends to become one having a curved Surface with 
a curvature on its upper end portion. In the case of using a 
non-photoSensitive organic material or inorganic material, 
the insulating material 330, 430 becomes one having a cross 
Section shown in FIGS. 4A and 4B 

0.124. Furthermore, in the case of using an organic mate 
rial as the insulating material 30 or each of interlayer 
insulation films 20 to 22, it is important to deaerate the 
material by heat treatment in a vacuum to remove gas or 
water from the film. Therefore, it is preferable to form a 
layer 31 containing an organic compound after the deaera 
tion. 

0.125. On the layer 31 containing the organic compound, 
a second electrode (cathode) 32 to be provided as an upper 
electrode is formed. Consequently, a light emitting element 
comprised of the first electrode (anode) 28a, the layer 31 
containing an organic compound, and the Second electrode 
(cathode) 32 is formed. When the light emitting element is 
provided for white light emission, a coloring layer and a 
color filter (not shown in the figure for simplification) are 
mounted on the Substrate 10. 

0.126 The second electrode 32 can be functioned as 
wiring common to all pixels and is electrically connected 
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with FPC 6 through the wiring. In FIG. 2, furthermore, there 
is shown a connecting region 7 for making an electrical 
connection between the Second electrode 32 and the wiring 
45. The wiring 45 is extended to make an electrical con 
nection with FPC 6. 

0127. In addition, on the terminal portion shown in FIG. 
1B, a terminal electrode formed as a laminate of electrodes 
19a, 19b formed by the same step as that of the gate 
electrode, an electrode formed by the same Step as that of the 
Source electrode or the drain electrode, and the electrode 28b 
formed on the same step as that of the first electrode 28a is 
stuck on the FPC 6 with an adhesive Such as an electric 
conductive adhesive. Here, the configuration of the terminal 
portion is not limited to the structure shown in FIG. 1B. It 
may be appropriately modified and formed. 
0128. In addition, for sealing the light emitting element 
formed on the Substrate 10, a sealed Substrate 4 is laminated 
thereon using a Sealing adhesive 5. Furthermore, for obtain 
ing an interval between the Sealed Substrate 4 and the 
limit-emitting element, a Spacer made of a resin film may be 
obtained. Then, inert gas Such as nitrogen is filled in an inner 
Space of the Sealing adhesive 5. In addition, the Seal adhesive 
5 may be preferably made of an epoxy resin. Also, the 
Sealing adhesive 5 may be preferably made of a material 
through which water and oxygen permeate as little as 
possible. Furthermore, the Sealing adhesive 5 may contain a 
Substance which exerts an effect of absorbing oxygen and 
water into the inside of the Space. 
0129. In the present embodiment, the sealed substrate 4 
may be formed of a material Such as a glass Substrate, a 
quartz Substrate, or a plastic Substrate made of fiberglass 
reinforced plastics (FRP), polyvinyl fluoride (PVF), miler, 
polyester, acryl, or the like. In addition, after Sticking the 
Sealed Substrate 4 using the Sealing adhesive 5, it is possible 
to make a Sealing with the Sealing adhesive 5 So as to cover 
the side Surface (the exposed Surface). 
0.130. As described above, by sealing the light emitting 
element into the closed space, the light emitting element can 
be completely blocked from the outside, so that it becomes 
possible to prevent infiltration of a Substance Such as water 
or oxygen that accelerates the deterioration of the organic 
compound layer. Therefore, the light emitting device having 
high reliability can be obtained. 
0131 Furthermore, the present invention is not limited to 
the Switching TFT structure of the pixel part shown in FIG. 
2. As shown in FIG. 5A, for example, the LDD region 60c 
which is not piled up on the gate electrode may be only 
formed between the channel forming region 60a and the 
drain region (or the Source region) 60b through the gate 
insulation film. Here, the shape of the gate electrode is not 
limited. Alternatively, as shown in FIG. 5B, it may be 
formed as a single-layer gate electrode. 
0132) Additionally, the top-gate type TFT is described as 
an example in the above description. However,the present 
invention can be applied irrespective of the TFT structure. 
For instance, the present invention may be applied on a 
bottom gate type (invert Staggered type) TFT or forward 
Staggered type TFT, 

0133. In FIG. 1B, furthermore, there is shown a structure 
in which the first electrode 28a is formed after the formation 
of a connecting electrode 24 to be connected to the Source 
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region or the drain region. According to the present inven 
tion, however, it is not Specifically limited to Such a struc 
ture. Alternatively, for example, the connecting electrode 
624 to be connected to the Source region or the drain region 
may be formed after forming the first electrode 628a as 
shown in FIG. 6A. 

0134. In addition, as shown in FIG. 9A, an electrode 
maybe prepared by providing an insulating material 30 as a 
mask and etching the mask. That is, an electrode may be 
formed such that it is comprised of a first electrode 1024a, 
and an electrode 1024b having a slant face that reflects light 
from a layer 1031 containing an organic compound. In FIG. 
9A, furthermore, for emitting light in the direction along the 
arrow shown in the figure, a second electrode 1032 is 
provided as a thin metal film, a transparent conductive film, 
or a laminate thereof. 

0135) Furthermore, as shown in FIG. 15A, a first elec 
trode 1428a may be formed on an interlayer insulation film 
1431 after forming the interlayer insulation film 1431 that 
covers an electrode 1424 in contact with the Source region 
or the drain region. 
0136 Furthermore, as shown in FIG. 16, wiring 1525 to 
1527 may be formed on the interlayer insulation film 20 and 
then wiring of the drive circuit may be extended or brought 
into contact with other components. In addition, an electrode 
may be comprised of a first electrode 1524a and an electrode 
1524b, which is fabricated to have a slant Surface in an end 
portion, that reflects light from a layer 1531 containing an 
organic compound an interlayer insulation film 1521 coated 
over the wiring. In FIG. 16A, there is shown a structure 
(upper-side radiation type) which takes out the emitted light 
in the direction along the arrow shown in the figure. 
0.137 Here, the invention constructed as described above 
will be described in more detail with reference to the 
following examples. 

EXAMPLE 1. 

0138 Here, a method of simultaneously manufacturing a 
pixel portion, and TFTs (n-channel TFTs and a p-channel 
TFT) of a driving circuit provided in the periphery of the 
pixel portion on the same Substrate to manufacture the light 
emitting device having EL element is described in detail 
using FIGS. 1B and 2. 
0139 For a lower layer of a base insulating film 11, a 
silicon oxynitride film formed from SiH, NH, and NO as 
material gases (composition ratio: Si-32%, O=27%, 
N=24%, H=17%) is formed on the heat resistance glass 
substrate (the first substrate 10) having a thickness of 0.7 
mm with a thickness of 50 nm (preferably 10 to 200 nm) and 
at a film deposition temperature of 400 C. by using plasma 
CVD. Then, after the Surface is cleaned with ozone water, an 
oxide film on the surface is removed by means of dilute 
hydrofluoric acid (dilution with /100). Next, for an upper 
layer of the base insulating film 11, a Silicon hydride 
oxynitride film formed from SiH and NO as material gases 
(composition ratio: Si=32%, O=59%, N=7%, H=2%) is 
formed thereon with a thickness of 100 nm (preferably 50 to 
200 nm) and at a film deposition temperature of 400° C. by 
using plasma CVD to thereby form a lamination. Further, 
without exposure to an atmosphere, a Semiconductor film 
having an amorphous configuration (in this case, amorphous 
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silicon film) is formed to have a thickness of 54 nm 
(preferably 25 to 80 nm) with SiH as a film deposition gas 
and at a film deposition temperature of 300° C. by using 
plasma CVD. 
0140. In this example, the base insulating film 11 is 
shown in a form of a two-layer configuration, but a single 
layer of the insulating film or a configuration in which two 
or more layers thereof are laminated may be adopted. 
Further, there is no limitation on the material of the semi 
conductor film. However, the semiconductor film may be 
preferably formed of Silicon or Silicon germanium (SiGe. 
(X=0.0001 to 0.02)) alloy by using a known means (sput 
tering, LPCVD, plasma CVD, or the like). Further, a plasma 
CVD apparatus may be a single wafer type or a batch type. 
In addition, the base insulating film and the Semiconductor 
film may be continuously formed in the same film formation 
chamber without exposure to an atmosphere. 
0.141. Subsequently, after the surface of the semiconduc 
tor film having an amorphous configuration is cleaned, an 
extremely thin oxide film with a thickness of about 2 nm is 
formed from OZone water on the Surface. Then, in order to 
control a threshold voltage of a TFT, doping of a minute 
amount of impurity element (boron or phosphorous) is 
performed. Here, an ion doping method is used in which 
diborane (BH) is plasma-excited without mass-separation, 
and boron is added to the amorphous Silicon film under the 
doping conditions: an acceleration Voltage of 15 kV, a gas 
flow rate of diborane diluted to 1% with hydrogen of 30 
sccm; and a dosage of 2x10' atoms/cm. 
0142. Then, a nickel acetate Salt Solution containing 
nickel of 10 ppm in weight is applied using a spinner. Instead 
of the application, a method of Spraying nickel elements to 
the entire Surface by Sputtering may also be used. 
0143. Then, heat treatment is conducted to perform crys 
tallization, thereby forming a Semiconductor film having a 
crystalline configuration. A heating proceSS using an electric 
furnace or irradiation of Strong light may be conducted for 
this heat treatment. In case of the heating process using an 
electric furnace, it may be conducted at 500 to 650 C. for 
4 to 24 hours. Here, after the heating process (500° C. for 1 
hour) for dehydrogenation is conducted, the heating process 
(550° C. for 4 hours) for crystallization is conducted, 
thereby obtaining a Silicon film having a crystalline con 
figuration. Note that, although crystallization is performed 
by using the heating process using a furnace, crystallization 
may be performed by means of a lamp annealing apparatus. 
Also note that, although a crystallization technique using 
nickel as a metal element that promotes crystallization of 
Silicon is used here, other known crystallization techniques, 
for example, a Solid-phase growth method and a laser 
crystallization method, may be used. 

0144) Next, after the oxide film on the surface of the 
Silicon film having a crystalline configuration is removed by 
dilute hydrofluoric acid or the like, irradiation of first laser 
light (XeCl: wavelength of 308 nm) for raising a crystalli 
Zation rate and repairing defects remaining in crystal grains 
is performed in an atmosphere or in an oxygen atmosphere. 
Excimer laser light with a wavelength of 400 nm or less, or 
Second harmonic wave or third harmonic wave of a YAG 
laser is used for the laser light. In any case, pulse laser light 
with a repetition frequency of approximately 10 to 1000 Hz 
is used, the pulse laser light is condensed to 100 to 500 
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mJ/cm by an optical System, and irradiation is performed 
with an overlap ratio of 90 to 95%, whereby the silicon film 
Surface may be Scanned. Here, the irradiation of the first 
laser light is performed in an atmosphere with a repetition 
frequency of 30 Hz and energy density of 470 m.J/cm. Note 
that an oxide film is formed on the Surface by the first laser 
light irradiation Since the irradiation is conducted in an 
atmosphere or in an oxygen atmosphere. Though an example 
of using the pulse laser is shown here, the continuous 
oscillation laser may also be used. When a crystallization of 
an amorphous Semiconductor film is conducted, it is pref 
erable that the Second harmonic through the fourth harmonic 
of basic waves is applied by using the Solid State laser which 
is capable of continuous oscillation in order to obtain a 
crystal in large grain size. Typically, it is preferable that the 
second harmonic (with a thickness of 532 nm) or the third 
harmonic (with a thickness of 355 nm) of an Nd:YVO laser 
(basic wave of 1064 nm) is applied. Specifically, laser beams 
emitted from the continuous oscillation type YVO laser 
with 10 W output is converted into a harmonic by using the 
non-linear optical elements. Also, a method of emitting a 
harmonic by applying crystal of YVO and the non-linear 
optical elements into areSonator. Then, more preferably, the 
laser beams are formed So as to have a rectangular shape or 
an elliptical shape by an optical System, thereby irradiating 
a Substance to be treated. At this time, the energy density of 
approximately 0.01 to 100 MW/cm’ (preferably 01.0 to 10 
MW/cm ) is required. The semiconductor film is moved at 
approximately 10 to 2000 cm/s rate relatively corresponding 
to the laser beams So as to irradiate the Semiconductor film. 

0145 Though the technique of irradiating laser light is 
conducted after heat treatment using nickel as a metal 
element for promoting the crystallization is performed here, 
crystallization of an amorphous Silicon film may be per 
formed by using continuous oscillation laser (the Second 
harmonics of YVO laser) without doping nickel. 
0146 The oxide film formed by this laser light irradiation 
and an oxide film formed by treating the Surface with OZone 
water for 120 seconds together make a barrier layer that has 
a thickness of 1 to 5 nm in total. Though the barrier layer is 
formed by using OZone water here, another method Such as 
ultraViolet light irradiation performing in an oxygen atmo 
Sphere or oxide plasma treatment to oxidize the Surface of 
the Semiconductor film having the crystalline configuration 
may be used. In addition, as another method for forming the 
barrier layer, an oxide film having a thickness of about 1 nm 
to 10 nm may be deposited by a plasma CVD method, a 
Sputtering method, an evaporation method, or the like. In 
this specification, the term barrier layer refers to a layer 
which has a film quality or film thickness that allows a metal 
element to pass in the gettering Step and which functions as 
an etching Stopper in the Step of removing the layer that 
functions as a gettering Site. 
0147 On the barrier layer, an amorphous silicon film 
containing argon elements are formed to a thickness of 50 to 
400 nm, in this example, 150 nm by Sputtering to Serve as 
a gettering site. Film formation conditions by Sputtering in 
this example include Setting the film formation pressure to 
0.3 Pa, the gas (Ar) flow rate to 50 sccm, the film formation 
power to 3 kW, and the substrate temperature to 150° C. The 
amorphous silicon film that is formed under the above 
conditions contains argon elements in an atomic concentra 
tion of 3x10' to 6x10' atoms/cm, and contains oxygen in 
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an atomic concentration of 1x10' to 3x10' atoms/cm. 
Thereafter, an electric furnace is used in heat treatment at 
550 C. for 4 hours for gettering to reduce the nickel 
concentration in the Semiconductor film having a crystalline 
configuration. In addition, a lamp annealing apparatus may 
be used for the gettering instead of the electric furnace. 
0.148 Subsequently, the amorphous silicon film contain 
ing the argon element, which is the gettering site, is Selec 
tively removed with the barrier layer as an etching Stopper, 
and then, the barrier layer is selectively removed by dilute 
hydrofluoric acid. Note that there is a tendency that nickel is 
likely to move to a region with a high oxygen concentration 
in gettering, and thus, it is desirable that the barrier layer 
comprised of the oxide film is removed after gettering. 
014.9 Then, after a thin oxide film is formed from ozone 
water on the Surface of the obtained Silicon film having a 
crystalline configuration (also referred to as polysilicon 
film), a mask made of resist is formed, and an etching 
process is conducted thereto to obtain a desired shape, 
thereby forming the island-like Semiconductor layerS Sepa 
rated from one another. After the formation of the Semicon 
ductor layers, the mask made of resist is removed. 
0150. Then, the oxide film is removed with the etchant 
containing hydrofluoric acid, and at the same time, the 
Surface of the Silicon film is cleaned. Thereafter, an insulat 
ing film containing Silicon as its main constituent, which 
becomes a gate insulating film 15, is formed. In this 
example, a Silicon oxynitride film (composition ratio: 
Si=32%, O=59%, N=7%, H=2%) is formed with a thickness 
of 115 nm by plasma CVD. 
0151. Next, on the gate insulating film 15, a first con 
ductive film with a thickness of 20 to 100 nm and a second 
conductive film with a thickness of 100 to 400 nm are 
formed in lamination. In this example, a 50 nm thick 
tantalum nitride film and a 370 nm thick tungsten film are 
Sequentially laminated on the gate insulating film 15, and 
pattering is performed thereon to form each gate electrode 
and each line in the Sequence hereafter described. 
0152. As a conductive material for forming the first 
conductive film and the Second conductive film, an element 
selected from the group consisting of Ta, W, Ti, Mo, Al and 
Cu, or an alloy material or compound material containing 
the above element as its main constituent is employed. 
Further, a Semiconductor film typified by a polycrystalline 
Silicon film doped with an impurity element Such as phos 
phorous, or an AgPdCu alloy may be used as the first 
conductive film and the second conductive film. Further, the 
present invention is not limited to a two-layer configuration. 
For example, a three-layer configuration may be adopted in 
which a 50 nm thick tungsten film, an alloy film of alumi 
num and silicon (Al-Si) with a thickness of 500 nm, and a 
30 nm thick titanium nitride film are Sequentially laminated. 
Moreover, in case of a three-layer configuration, tungsten 
nitride may be used in place of tungsten of the first conduc 
tive film, an alloy film of aluminum and titanium (Al-T) 
may be used in place of the alloy film of aluminum and 
Silicon (Al-Si) of the Second conductive film, and a tita 
nium film may be used in place of the titanium nitride film 
of the third conductive film. In addition, a single layer 
configuration may also be adopted. 
0153. An ICP (inductively coupled plasma) etching 
method may be preferably used for the etching process of the 
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above-mentioned first and second conductive films (the first 
and Second etching processes). The ICP etching method is 
used, and the etching conditions (an electric energy applied 
to a coil-shape electrode, an electric energy applied to an 
electrode on a Substrate Side, a temperature of the electrode 
on the Substrate Side, and the like) are appropriately 
adjusted, whereby a conductive film can be etched to have 
a desired taper shape. For etching gases, a Suitable one can 
be chosen from chlorine-based gas, typically, Cl, BCl, 
SiCl, or CCl, fluorine-based gas, typically, CF, SF, or 
NF, and O. 
0154) In this example, after the resist mask is formed, RF 
(13.56 MHz) power of 700 W is applied to the coil-shape 
electrode with a pressure of 1 Pa as a first etching condition, 
and CF, SF, and NF, and O can be appropriately used as 
etching gases. Each flow rate of gasses is Set to 25/25/10 
(sccm), and RF (13.56MHz) power of 150 W is applied also 
to the Substrate (sample stage) to Substantially apply a 
negative Self-bias Voltage. Note that, size of the electrode 
area on the Substrate Side is 12.5 cmx12.5 cm, and coil 
shape electrode (a quartz disc comprising a coil is used here) 
has 25 cm in diameter. With the first etching conditions, a W 
film is etched to form an end portion of the first conductive 
layer into a tapered shape. The angle of this taper portion is 
from 15 to 45. Thereafter, the resist mask is removed and 
the Second etching condition is adopted. CF and Clare 
used as etching gases, the flow rate of the gases is Set to 
30/30 sccm, and RF (13.56MHz) power of 500 W is applied 
to a coil-shape electrode with a pressure of 1 Pa to generate 
plasma, thereby performing etching for about 30 Seconds. 
RF (13.56 MHz) power of 20 W is also applied to the 
Substrate Side (sample stage) to Substantially apply a nega 
tive Self-bias Voltage. Under the Second etching conditions 
in which CF and Clare mixed, both the W film and the TaN 
film are etched at the Same level. Here, the first etching 
condition and the Second etching condition are referred to as 
the first etching treatment. 
0.155) Further, in the case where the three-layer configu 
ration is adopted in which a 50 nm thick tungsten film, an 
alloy film of aluminum and silicon (Al-Si) with a thickness 
of 500 nm, and a 30 nm thick titanium nitride film are 
Sequentially laminated, under the first etching conditions of 
the first etching process in which: BC1, Cl and O. are used 
as material gases, the flow rate of the gases is Set to 65/10/5 
(sccm); and RF (13.56 MHz) power of 450 W is applied to 
a coil-shape electrode with a pressure of 1.2 Pa to generate 
plasma, etching is performed for 117 Seconds. AS to the 
Second etching conditions of the first etching process, CF, 
Cl and O2 are used as etching gases, the flow rate of the 
gases is set to 25/25/10 sccm, and RF (13.56 MHz) power 
of 500 W is applied to a coil-shape electrode with a pressure 
of 1 Pa to generate plasma. With the above conditions, it is 
sufficient that etching is performed for about 30 seconds. 
0156 After that, without removing the resist mask, a first 
doping treatment is conducted to dope the entire Surface 
using gate electrodes as masks. The first doping treatment 
employs ion doping or ion implantation. AS an impurity 
element imparting n-type conductivity, phosphorus (P) or 
arsenic (AS) is typically used. First impurity regions (n+ 
region) 13b and 50b are formed in a self aligning manner. An 
n-type doping impurity element in the density range of 
1x10 to 1x10' atoms/cm are added to the first impurity 
regions. 
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O157 Subsequently, a second etching treatment is per 
formed without removing the resist mask. Here, CF and Cl 
are used as etching gases, the flow rate of the gases is Set to 
30/30 sccm, and RF (13.56MHz) power of 500 W is applied 
to a coil-shape electrode with a pressure of 1 Pa to generate 
plasma, thereby performing etching for about 60 Seconds. 
RF (13.56 MHz) power of 20 W is also applied to the 
Substrate Side (sample stage) to Substantially apply a nega 
tive Self-bias Voltage. Thereafter, etching treatment is per 
formed without removing the resist mask under a fourth 
conditions in which CF, Cl, and O2 are used as etching 
gases, the flow rate of the gases is Set to 20/20/20 Scem, and 
RF (13.56 MHz) power of 500 W is applied to a coil-shape 
electrode with a pressure of 1 Pa to generate plasma, thereby 
performing etching for about 20 seconds. RF (13.56 MHz) 
power of 20 W is also applied to the substrate side (sample 
Stage) to Substantially apply a negative Self-bias Voltage. 
Here, the third etching conditions and the fourth etching 
conditions are referred to as a Second etching treatment. 
Anisotropic etching is conducted on a W film and a Tan film 
with the Second etching treatment. By adding oxygen into 
the etching gas, a different of the etching Speed between the 
W film and Tan film is made. Although there is no illustra 
tion, a gate insulating film not being covered by the first 
conductive layer is etched more and becomes thinner. At this 
stage, the gate electrode and electrodes 16 and 17 to 18 
composed of the first conductive layer 16a as a lower layer 
and the Second conductive layer 16b as an upper layer are 
formed. 

0158. After that, without removing the resist mask, a 
Second doping treatment is conducted to dope the entire 
Surface using gate electrodes as masks. Impurity regions (n 
region) overlapping with a part of the gate electrodes 12c, 
13c, 14c and 50c, and impurity regions not overlapping with 
the gate electrodes 12d, 13d, 14d and 50d are formed. The 
Second doping treatment employs ion doping or ion implan 
tation. In this example, the ion doping method is performed 
under a condition in a gas flow rate of phosphine (PH) 
diluted to 5% with hydrogen of 30 sccm, and the dose of 
1.5x10 atoms/cm and the accelerating voltage of 90 kV. 
The resist mask and the Second conductive film function as 
mask for the n-type doping impurity element, and the Second 
impurity region 12d, 13d, 14d and 50d is formed. An n-type 
doping impurity element in the density range of 1x10 to 
1x10 atoms/cm are added to the impurity regions 13d and 
14d. In this example, the region of Same concentration range 
as the Second impurity regions 13d and 14d is referred to as 
in region. 

0159. After the resist mask is removed, a new resist mask 
is formed to perform a third doping treatment. By the third 
doping treatment, third impurity regions, fourth impurity 
regions and fifth impurity regions are formed that is a 
Semiconductor layer forming the Semiconductor layer form 
ing the p-channel type TFT in which p-type doping impurity 
element (boron and the like) is added. 
0160 A p-type doping impurity element in the density 
range of 1x10' to 1x10' atoms/cm are added to the third 
impurity regions 12b, 14b. Note that, in the third impurity 
regions, phosphorous (P) has been added in the preceding 
Step (n region), but the p-type doping impurity element is 
added at a density that is over 10 times as high as that of 
phosphorous. Thus, the third impurity regions have a p-type 



US 2004/0072380 A1 

conductivity. In this example, the region of Same density 
range as the third impurity region is referred to as p" region. 
0.161 The fourth impurity regions 12c and 14c are 
formed at regions not overlapping with the taper portion of 
the Second conductive layer, and added with the p-type 
impurity element in the density range of 1x10" to 1x10' 
atoms/cm. Here, a region (n region) added with phospho 
rous (P) in the preceding Step and having same density range 
with the fourth impurity region is referred to as p region. 
Further, a region (n region) added with phosphorous (P) in 
the preceding Step and the fifth impurity regions 12d, 14d 
overlapping with the taper portion of the Second conductive 
layer is referred to as pT region. 
0162 Though the above-described steps, the impurity 
regions having n-type or p-type doping impurity element are 
formed in the respective Semiconductor layers. 
0163 And, removing the resist mask, performing the 
cleaning, then, a Step of activating the impurity element 
added to the respective Semiconductor layerS is conducted. 
In this activation Step, a laser annealing method, a rapid 
thermal annealing (RTA) method using a lamp light Source, 
a method of irradiating light emitted from a YAG laser or 
excimer laser from the back Surface, heat treatment using a 
furnace, or a combination thereof is employed. 
0164. Next, an interlayer insulating film 20 that covers 
Substantially the entire Surface is formed. In this example, a 
50 nm thick silicon oxynitride film is formed by plasma 
CVD. Of course, the interlayer insulating film 20 is not 
limited to the Silicon oxynitride film, and other insulating 
films containing Silicon may be used in a single layer or a 
lamination configuration. Here, the film formation is per 
formed with a condition of containing hydrogen in the 
interlayer insulating film. Next, heat treatment (300 to 550 
C. for 1 to 12 hours) is performed, thereby conducting a step 
of hydrogenating the Semiconductor layers. This step is a 
Step of terminating dangling bonds of the Semiconductor 
layers by hydrogen contained in the interlayer insulating 
film 20. The semiconductor layers can be hydrogenated 
irrespective of the existence of an insulating film (not 
shown) formed of a Silicon oxide film. As another means for 
hydrogenation, plasma hydrogenation (using hydrogen 
excited by plasma) may be conducted. 
0.165 Next, an interlayer insulating film is formed from 
an organic insulating material on the interlayer insulating 
film 20. In this example, a positive type photoSensitive 
acrylic resin film with a thickness of 1.6 um is formed by a 
coating method to become an interlayer insulating film 21 
having a curved Surface on the upper end portion of a contact 
hole. Further, an interlayer insulating film 22 made of a 
silicon nitride film with a thickness of 20 to 50 nm is 
laminated thereon by using Sputtering that uses a RF power 
Source. In particular, the Silicon nitride film formed by the 
Sputtering using Silicon target and the RF power Source in a 
nitrogen atmosphere is desirable because of its density, 
capability of blocking moisture and oxygen as a matter of 
course, and as well as capability of Sufficiently blocking 
metal elements which easily diffuse Such as Li and the like 
with a film thickness level of 20 nm. The interlayer insu 
lating film 22 is of multilayer, can be a laminate configu 
ration, for example, of an oxynitride aluminum film with a 
thickness of 20 nm to 50 nm and a silicon nitride film with 
a thickness of 20 to 50 nm. Note that, although an example 
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of a Silicon nitride film being laminated on an acrylic resin 
film is shown here, it is not limited thereto particularly. The 
total thickness of the organic insulating film and the inor 
ganic insulating film may be set to 0.5 to 2.0 lim. 
0166 Subsequently, a contact hole extending to each of 
the impurity regions is formed by removing the gate insu 
lating film 15 and interlayer insulating films 20 and 22. In 
addition, the Sequence of forming the interlayer insulating 
films 20, 21, 22, the contact hole, and the hydrogenation are 
not formed particularly limited. 
0167. Thereafter, electrodes 23 to 27,46 to 48 are formed 
by using Al, Ti, Mo, W and the like. Specifically, a source 
wiring, a power Source Supply line, an extraction electrode, 
a capacity wiring and a connection electrode are formed. AS 
the material of the electrodes and the wirings, a lamination 
film having Al including silicon film (350 nm thickness), Ti 
film (100 nm thickness), and Ti film (50 nm thickness) is 
used. And patterning is performed. Thus, the Source elec 
trode, the Source wiring, the connection electrode, the 
extraction electrode, and the power Source Supply line are 
formed appropriately. Further, the extraction electrode for 
contacting with the gate wiring overlapped with the inter 
layer insulating film is provided in the edge portion of the 
gate wiring. The input-output terminal portion in which the 
plural electrodes for connecting with an external circuit and 
an external power Source is provided are formed in other 
edge portions of each wiring. 
0168 And, a first electrode 28a is formed to connect and 
overlap with the connection electrode 24 which connects 
with a drain region 12b of the TFT made of a p-channel TFT 
for current controlling. In this example, the first electrode 
28a functions as an anode of the EL element, and Since the 
EL element emits light through the first electrode 28a, it may 
be a transparent conductive film (ITO (indium tin oxide 
alloy), indium oxide-zinc oxide alloy (In-O-ZnO), Zinc 
oxide(ZnO) and the like), which are being with a big work 
function. For example, when the ITO is used as the first 
electrode, hydrogen gas or moisture vapor is taken into the 
atmosphere by sputtering to obtain an ITO film in the 
atmosphere State, and heat treatment at a temperature from 
200° C. to 225 C. is performed thereon thereafter. 
0169. In addition, for flattening the Surface of the first 
electrode 28a, any flattening processing Such as CMP may 
be performed after the formation of the first electrode 28a or 
after the formation of an insulting material 30. In the case of 
performing the CMP processing after the formation of the 
insulating material 30, it is preferable to form an interlayer 
insulation film 22 to increase the adhesiveness between the 
insulating material 30 and the interlayer insulation film 21. 
0170 AS described above, a source driving circuit 1 
having an n-channel TFT8, a p-channel TFT 9, and a CMOS 
circuit that complementally combines the n-channel TFT 8 
and p-channel TFT 9, and a pixel portion 2 provided the 
plural n-channel TFTs 40 or the plural p-channel TFTs in one 
pixel are formed. 
0171 Then, the insulating material 30 called bank is 
formed on the both ends of the first electrode 28a to cover 
the ends thereof. The bank 30 may be formed by an organic 
resin film or an insulating film including Silicon. Here, as the 
insulating material 30, a positive type photoSensitive acrylic 
resin film is used to form a bank with a shape shown in FIG. 
1B. 
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0172 Next, an EL layer 31 and a second electrode 32 
(cathode of the EL element) are formed on the first electrode 
28a whose ends are covered with the banks 30. 

0173 The EL layer 31 (a layer for light emission and for 
moving of carriers to cause light emission) is formed by 
freely combining a light emitting layer, electric charge 
transporting layers and electric charge injection layers. For 
example, a monomeric organic EL material or a polymeric 
organic EL material is used to form an EL layer. An EL layer 
may be a thin film formed of a light emitting material that 
emits light by Singlet excitation (fluorescence) (a singlet 
compound) or a thin film formed of a light emitting material 
that emits light by triplet excitation (phosphorescence) (a 
triplet compound). Inorganic materials Such as Silicon car 
bide may be used for the electric charge transporting layer 
and electric charge injection layers. Known organic EL 
materials and inorganic materials can be employed. 

0.174. It is said that the preferred material of a cathode 32 
is a metal having a small work function (typically, a metal 
element belonging to Group 1 or 2 in the periodic table) or 
alloy of Such metal. The light emission efficiency is 
improved as the work function becomes Smaller. Therefore, 
an alloy material containing Li (lithium) that is one of alkali 
metals is particularly desirable as the cathode material. The 
cathode also functions as a wiring common to all pixels and 
is connected to terminal electrodes 19a, 19b, 28b with an 
input terminal portion through a connection wiring. 

0.175. Next, the EL having at least a cathode, an organic 
compound layer, and an anode is preferably sealed by an 
organic resin, a protective film (not shown), a Sealing 
Substrate, or a Sealing can to cut the EL element completely 
off from the outside and prevent permeation of external 
Substances, Such as moisture and oxygen, that accelerate 
degradation due to oxidization of the EL layer. However, it 
is not necessary to provide the protective film or the like in 
the input-output terminal portions to which an FPC needs to 
be connected later. Alternatively, if necessary, a desiccant 
may be set for removing moisture in the Sealed interSpace. 

0176). An FPC 6 (flexible printed circuit) is attached to 
the electrode 28b of the input-output terminal portions using 
an anisotropic conductive material. Note that the electrode 
28b is formed at the same time with the first electrode 28a. 
The anisotropic conductive material is composed of a resin 
and conductive particles Several tens to Several hundreds 
Mm in diameter whose surfaces are plated by Au or the like. 
The conductive particles electrically connect the electrodes 
of the input-output terminal portions with wirings formed in 
the FPC. 

0177) If necessary, an optical film such as a circularly 
polarizing plate composed of a color changing layer, a color 
filter, a polarizing plate and a phase difference plate may be 
provided and an IC chip may be mounted. 
0.178 According to the preceding Steps, a module type 
light emitting device connected with FPC is completed 
(FIG. 1A). 
0179 Furthermore, the present invention is not limited to 
the TFT structures shown in FIGS. 1A, 1B and 2, although 
one more mask here is increased to the total number of the 
masks for the TFT shown in FIGS. 1A, 1B and 2, as shown 
in FIG. 5A, alternatively, it may be designed such that a 
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Switching TFT 70 of the pixel part has no impurity region 
piled on the gate electrode to further reduce the OFF current 
of the TFT. 

0180 A Manufacturing method for a TFT shown in FIG. 
5A will be described hereafter. For simplification, only 
points different from the method for obtaining the cross 
sectional structure shown in FIG. 1B and FIG. 2 (the 
Sequence of etching conditions of gate electrodes and dop 
ing) will be described here. Here, in FIG. 5A, the same 
structural components as those of FIGS. 1A, 1B and 2 are 
represented by the Same reference numerals. 

0181 First, in accordance with the manufacturing 
method of FIG. 1B, a first conductive film (TaN film) and 
a second conductive film (W film) are formed on a gate 
insulating film 15. And, after a resist mask is formed, RF 
(13.56 MHz) power of 700 W is applied to the coil-shape 
electrode with a pressure of 1 Pa as a first etching condition, 
and CF, SF, and NF, and O can be appropriately used as 
etching gases. Each flow rate of gasses is Set to 25/25/10 
(sccm), and RF (13.56MHz) power of 150 W is applied also 
to the Substrate (sample stage) to Substantially apply a 
negative Self-bias Voltage. Thereafter, the resist mask is 
removed and a Second etching condition is adopted. CF and 
Clare used as etching gases, the flow rate of the gases is Set 
to 30/30 sccm, and RF (13.56 MHz) power of 500 W is 
applied to a coil-shape electrode with a pressure of 1 Pa to 
generate plasma, thereby performing etching for about 30 
seconds. RF (13.56 Mhz) power of 20 W is also applied to 
the Substrate side (sample stage) to Substantially apply a 
negative Self-bias Voltage. Under the Second etching condi 
tions in which CF and Clare mixed, both the W film and 
the TaN film are etched at the same level. Here, the first 
etching conditions and the Second etching conditions are 
referred to as a first etching treatment. 
0182. Then a second etching treatment is performed 
without removing the resist mask. Here, CF and Clare 
used as etching gases, the flow rate of the gases is Set to 
30/30 sccm, and RF (13.56 Mhz) power of 500 W is applied 
to a coil-shape electrode with a pressure of 1 Pa to generate 
plasma, thereby performing etching for about 60 Seconds. 
RF (13.56 Mhz) power of 20 W is also applied to the 
Substrate Side (sample stage) to Substantially apply a nega 
tive Self-bias Voltage. Thereafter, etching treatment is per 
formed without removing the resist mask under fourth 
conditions in which CF, Cl, and O2 are used as etching 
gases, the flow rate of the gases is Set to 20/20/20 Scem, and 
RF (13.56 Mhz) power of 500 W is applied to a coil-shape 
electrode with a pressure of 1 Pa to generate plasma, thereby 
performing etching for about 20 seconds. RF (13.56 Mhz) 
power of 20 W is also applied to the substrate side (sample 
Stage) to Substantially apply a negative Self-bias Voltage. 
Here, the third etching conditions and the fourth etching 
conditions are referred to as the Second etching treatment. At 
this Stage, the gate electrode and electrodes 64 and 63 
composed of the first conductive layer 66a as a lower layer 
and a Second conductive layer 66b as an upper layer are 
formed. Since the etching conditions are different from that 
of FIG. 1B, practically, the gate electrodes are different 
Slightly. 

0183. After removing the resist masks, a first doping 
treatment is conducted to dope using gate electrodes 304 to 
307 as masks to the entire surface. In ion doping, the dose 
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is set to 1.5x10" atoms/cm and the acceleration voltage is 
set to 60 to 100 kV. Typically, phosphorus (P) or arsenic (AS) 
is used as an impurity element that gives the n-type con 
ductivity. An impurity region (n region) 60c is formed in 
a Self aligning manner. 
0184 Subsequently, new resist masks are formed. In 
order to lower the OFF current value of the TFT 70, the 
masks are formed to cover a channel formation region 60a 
or the portion of the Semiconductor layer for forming the 
Switching TFT of the pixel portion. The masks are formed to 
protect the channel formation region or the portion of the 
semiconductor layer for forming the p-channel TFT (not 
shown) of the driving circuit. In addition, masks are formed 
to cover the channel formation region 62a of the Semicon 
ductor layer for forming the current control TFT of the pixel 
portion or the periphery portion thereof. 
0185. Next, an impurity region (n region) overlapping 
with a part of the gate electrode of the n-channel TFT (not 
shown) of the driving circuit by performing Selectively the 
Second doping treatment using resist masks. The Second 
doping processing may be performed by the ion-doping 
method or the ion-implanting method. In this example, the 
ion doping method is performed under a condition in a gas 
flow rate of phosphine (PH) diluted to 5% with hydrogen of 
30 sccm, and the dose of 1.5x10" atoms/cm° and the 
accelerating voltage of 90 kV. The resist mask and the 
Second conductive film function as mask for the n-type 
doping impurity element, and the Second impurity regions 
are formed. An n-type doping impurity element in the 
density range of 1x10" to 1x107 atoms/cm are added to 
the impurity regions. 

0186 A third doping processing is performed without 
removing the masks made of resist. The third doping pro 
cessing may be performed by the ion-doping method or the 
ion-implanting method. AS the n-type doping impurity ele 
ment may be typically used phosphorus (P) or arsenic (AS). 
In this example, the ion doping method is performed under 
a condition inagas flow rate of phosphine (PH) diluted to 
5% with hydrogen of 40 sccm, the dose of 2x10" atoms/ 
cm, and the accelerating voltage of 80 kV. In this case, the 
resist mask, the first conductive layer, and the Second 
conductive layer function as masks for the n-type doping 
impurity element and the impurity region 60b is formed. An 
n-type doping impurity element in the density range of 
1x10 to 1x10° atoms/cm are added to the impurity region 
60b. 

0187. As described above, in the manufacturing pro 
cesses shown in FIG. 1B, although the p-channel TFT was 
also added with high-level n-type impurity elements, but by 
Selectively performing doping with one more mask has been 
increased, the manufacturing processes in FIG. 5A can be 
performed without being added with the same. 

0188 After the resist mask is removed, the mask made 
from resist is formed to perform the fourth doping treatment. 
By the fourth doping treatment, the fourth impurity regions 
62c, 62d and the impurity region 62b are formed that is the 
Semiconductor layer forming the Semiconductor layer form 
ing the p-channel type TFT in which p-type doping impurity 
element is added. 

0189 A p-type doping impurity element in the density 
range of 1x10' to 1x10' atoms/cm are added to the fourth 
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impurity region 62b. Note that, in the impurity regions 62b, 
62c, phosphorous (P) has been added in the preceding Step 
(n region), but the p-type doping impurity element is 
added at a density that is over 10 times as high as that of 
phosphorous. Thus, the impurity regions 62b, 62c have the 
p-type conductivity. 

0190. The impurity regions 62c, 62d are formed to over 
lap with the taper portion of the Second conductive layer, and 
added with the p-type impurity element in the density range 
of 1x10' to 1x10' atoms/cm. 
0191 Though the above-described steps, the impurity 
regions with n-type conductivity 60 to 60c and impurity 
regions with p-type conductivity are formed in the respec 
tive Semiconductor layers. 
0.192 The Subsequent manufacturing steps are same as 
ones shown in FIG. 1B and FIG. 2, the description thereof 
is thus omitted here. 

0193 Furthermore, the gate electrode may be provided as 
a single layer, or may have a TFT structure with which 
further miniaturization for the gate electrode is easy to 
realize such as one shown in FIG. 5B. In the case of 
obtaining the structure shown in FIG. 5B, each of low-level 
impurity regions 12c, 13c, 14c is appropriately formed by 
doping with impurity element which provides n-type or 
p-type conductivity using a mask made of resist before the 
formation of the gate electrode, gate electrodes 516 to 518, 
and an electrode 519 are formed, followed by forming 
high-level impurity regions 13b, 14b, 12b by self-aligning or 
doping using a mask made of resist. In FIG. 5B, the same 
structural components as those of FIG. 1B are represented 
by the same reference numerals. 
0194 Further, as shown in FIG. 3, an interlayer insula 
tion film 222 made of an organic resin may be formed after 
forming an interlayer insulation film 221 made of an inor 
ganic insulation film on an interlayer insulation film 20. In 
the configuration shown in FIG. 3, contact holes are formed 
by mere one mask, and thereby the total number of masks is 
reduced. Here, the interlayer insulation film 20 is prepared 
as an silicon oxynitride film having a film thickness of 50 nm 
by a plasma CVD method, followed by laminating an 
interlayer insulation film 221 made of a silicon nitride film 
of 20 to 50 nm in thickness by a Sputtering method using a 
RF power Supply. After that, the Step of hydrogenating a 
Semiconductor layer is performed by a heat treatment at a 
temperature of 300 to 550° C. for 1 to 12 hours. Subse 
quently, a contact hole extending to each of impurity regions 
is formed by removing the gate insulting film 15, the 
interlayer insulation films 20, 221, followed by forming an 
interlayer insulation film 222 made of a photosensitive 
organic insulating material. A positive type photoSensitive 
acrylic resin film may be formed by a coating method and 
may be provided as an interlayer insulation film 221 having 
a curved Surface on its upper end portion. 
0.195. Furthermore, the sequence of forming these inter 
layer insulation films 20, 221, 222 and the contact hole, and 
the hydrogenation are not particularly limited. Alternatively, 
for example, the hydrogenation may be performed after 
forming the interlayer insulation film 20, followed by form 
ing the interlayer insulation film 221. Here, in FIG. 3, the 
same structural components as those of FIG. 1B are repre 
Sented by the same reference numerals. 
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0196. In addition, the present example may be optionally 
combined with Embodiment without limitation. 

EXAMPLE 2 

0197). In Example 1, there was described an example in 
which the interlayer insulation film having the curved Sur 
face on its upper end portion and the insulating material 
were formed. In this example, another example which is 
different from Example 1 is shown in FIGS. 4A and 4.B. In 
FIGS. 4A and FIG. 4B, the same structural components as 
those of FIG. 1B are represented by the same reference 
numerals. 

0198 In the present example, there is shown an example 
in which, after the formation of an interlayer insulation film, 
a contact hole is formed by etching using the Same mask. 
0199 At first, according to Example 1, the process pro 
ceeds up to the formation of an interlayer insulation film 20, 
followed by hydrogenation. After that, as shown in FIG. 4A, 
an interlayer insulation film 321 is formed using an organic 
material Such as polyimide, acrylate, polyamide, polyimide 
amide, resist, or benzocyclobutene or an inorganic material 
Such as Silicon oxide, Silicon nitride, or Silicon Oxynitride by 
a coating method. Furthermore, an interlayer insulation film 
322 made of an inorganic material is formed using a 
Sputtering method. Here, a non-photoSensitive acryl resin is 
used as a material of the interlayer insulation film 321 and 
a Silicon nitride film is used as a material of the interlayer 
insulation film 322. Then, forming a mask made of resist, 
dry etching is performed at a time or in Stages to form a 
contact hole extending to each impurity region. Subse 
quently, wiring or electrodes 323 to 327 are formed. Fur 
thermore, as in the case of Example 1, a first electrode 28a 
is formed Such that a part thereof is piled up and brought into 
contact with an electrode 324. Then, an insulating material 
330 is formed such that it covers the end portion of the first 
electrode 28a. Here, a non-photoSensitive acryl resin is used 
as an insulating material 330. In the Subsequent Steps, an EL 
layer 31, a Second electrode 32, and So on are formed 
according to Example 1, resulting in a light emitting device 
having the cross sectional structure shown in FIG. 4A. 
0200 Furthermore, the present example can be combined 
with Example 1. In this example, the non-photoSensitive 
organic resin material is used as each of the interlayer 
insulation film 321 and the insulating material 330. How 
ever, two or more combinations can be considered. For 
instance, the interlayer insulation film 321 may be formed 
using a non-photosensitive organic resin material, while the 
insulating material 330 may be provided as a structure using 
a photoSensitive organic resin material. 
0201 Furthermore, as shown in FIG. 4B, an interlayer 
insulation film 421 made of an inorganic material is formed 
on the interlayer insulation film 20 to form a contact hole 
extending to each impurity region. After that, an interlayer 
insulation film 422 is formed using an organic material Such 
as polyimide, acrylate, polyamide, polyimide amide, resist, 
or benzocyclobutene or an inorganic material Such as Silicon 
oxide, Silicon nitride, or Silicon oxynitride by a coating 
method. Then, etching may be performed to form a contact 
hole. Furthermore, after laminating the interlayer insulation 
film, etching may be performed only on the interlayer 
insulation film 422 made of the resin, followed by the 
formation of a contact hole by etching the interlayer insu 
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lation films 421, 20 made of inorganic materials and the gate 
insulation film 15 using a mask made of resist. 
0202) Next, wiring or each of electrodes 423 to 427 
extending to each impurity region may be formed. In the 
Subsequent Steps, an EL layer 31, a Second electrode 32, and 
So on are formed according to Example 1, resulting in a light 
emitting device having the croSS Sectional Structure shown in 
FIG. 4B. 

EXAMPLE 3 

0203. In this example, as shown in FIG. 6A, the sequence 
of forming the first electrode, the contact hole, and the 
connecting electrode is different from that of Example 1. 
The structure shown in FIG. 6A is provided for illustrating 
the process by which a CMP processing for flattening the 
first electrode can be easily performed. However, at the time 
of patterning for forming a connecting electrode in contact 
with the first electrode, etching or Washing may be prefer 
ably performed Such that the remainder of etching is pre 
vented from being remained on the first electrode. For 
simplification, only a point different from Example 1 will be 
described. Here, in FIG. 6A, the same structural compo 
nents as those of FIG. 1B are represented by the same 
reference numerals. 

0204 At first, according to Example 1, a contact hole is 
formed in each of interlayer insulation films 20, 21, 22, 
followed by forming a first electrode 628a. Then, a con 
necting electrode 624 and wiring 23 to 27 are formed such 
that they are piled up in contact with the first electrode 628a. 
Subsequently, an insulating material 30 that covers the end 
portion of the first electrode 628a is formed. The Subsequent 
StepS are performed according to Example 1, resulting in the 
state shown in FIG. 6A. Here, in the terminal portion, an 
electrode 628b simultaneously formed together with a first 
electrode 628a is formed on electrodes 19a, 19b Simulta 
neously formed together with the gate electrode. In addition, 
FPC 6 is stuck thereon. 

0205. In addition, for flattening the Surface of the first 
electrode 628a, any flattening processing Such as CMP may 
be performed after the formation of the first electrode 682a 
or after the formation of the insulting material 30. In the case 
of performing the CMP processing after the formation of the 
insulating material 30, it is preferable to form an interlayer 
insulation film 22 to increase the adhesiveness between the 
insulating material 30 and the interlayer insulation film 21. 
0206. Furthermore, FIG. 6B shows another example in 
which the configuration of the interlayer insulation film is 
different from that of FIG. 6A. As shown in FIG. 6B, an 
interlayer insulation film 622 made of an organic resin may 
be formed after forming an interlayer insulation film 621 
made of an inorganic insulation film on an interlayer insu 
lation film 20. Here, the interlayer insulation film 20 is 
prepared as an Silicon oxynitride film having a film thickneSS 
of 50 nm by a plasma CVD method, followed by laminating 
an interlayer insulation film 621 made of a silicon nitride 
film of 20 to 50 nm in thickness by a sputtering method 
using a RF power Supply. After that, the Step of hydroge 
nating a Semiconductor layer is performed by a heat treat 
ment at a temperature of 300 to 550 C. for 1 to 12 hours. 
Subsequently, a contact hole extending to each of impurity 
regions is formed by removing the gate insulting film 15, the 
interlayer insulation films 20, 621, followed by forming an 
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interlayer insulation film 622 made of a photosensitive 
organic insulating material. A positive type photoSensitive 
acryl resin film may be formed by a coating method and may 
be provided as an interlayer insulation film 621 having a 
curved Surface on its upper end portion. 
0207 Furthermore, the sequence of forming these inter 
layer insulation films 20, 621, 622 and the contact hole, and 
the hydrogenation are not particularly limited. Alternatively, 
for example, the hydrogenation may be performed after 
forming the interlayer insulation film 20, followed by form 
ing the interlayer insulation film 621. Here, in FIG. 6B, the 
same structural components as those of FIG. 1B are repre 
Sented by the same reference numerals. 
0208 Furthermore, after the formation of the interlayer 
insulation film, a contact hole may be formed by etching 
using the same mask. 
0209 At first, according to Example 1, the process pro 
ceeds up to the formation of an interlayer insulation film 20, 
followed by hydrogenation. After that, as shown in FIG. 7A, 
an interlayer insulation film 721 is formed using an organic 
material Such as polyimide, acrylate, polyamide, polyimide 
amide, resist, or benzocyclobutene or an inorganic material 
Such as Silicon oxide, Silicon nitride, or Silicon Oxynitride by 
a coating method. Furthermore, an interlayer insulation film 
722 made of an inorganic material is formed using a 
Sputtering method. Here, a non-photoSensitive acryl resin is 
used as a material of the interlayer insulation film 721 and 
a Silicon nitride film is used as a material of the interlayer 
insulation film 722. Then, forming a mask made of resist, 
dry etching is performed at a time or in Stages to form a 
contact hole extending to each impurity region. Subse 
quently, wiring or electrodes 723 to 727 are formed. A first 
electrode 728a is formed such that a part thereof is over 
lapped and brought into contact with an electrode 724. Then, 
an insulating material 730 is formed such that it covers the 
end portion of the first electrode 728a. Here, a non-photo 
Sensitive acryl resin is used as an insulating material 730. In 
the Subsequent Steps, an EL layer 31, a Second electrode 32, 
and So on are formed according to Example 1, resulting in 
a light emitting device having the croSS Sectional Structure 
shown in FIG. 7A. 

0210 Furthermore, the present example can be combined 
with Example 1. In this example, the non-photoSensitive 
organic resin material is used as each of the interlayer 
insulation film 721 and the insulating material 730. How 
ever, two or more combinations can be considered. For 
instance, the interlayer insulation film 721 may be formed 
using a non-photosensitive organic resin material, while the 
insulating material 730 may be provided as a structure using 
a photoSensitive organic resin material. 
0211 Furthermore, as shown in FIG. 7B, an interlayer 
insulation film 821 made of an inorganic material is formed 
on the interlayer insulation film 20 to form a contact hole 
extending to each impurity region. After that, an interlayer 
insulation film 822 is formed using an organic material Such 
as polyimide, acrylate, polyamide, polyimide amide, resist, 
or benzocyclobutene or an inorganic material Such as Silicon 
oxide, Silicon nitride, or Silicon oxynitride by a coating 
method. Then, etching may be performed to form a contact 
hole. Furthermore, after laminating the interlayer insulation 
film, etching may be performed only on the interlayer 
insulation film 822 made of the resin, followed by the 
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formation of a contact hole by etching the interlayer insu 
lation films 821, 20 made of inorganic materials and the gate 
insulation film 15 using a mask made of resist. 
0212 Next, wiring or each of electrodes 723 to 727 
extending to each impurity region may be formed. In the 
Subsequent Steps, an EL layer 31, a Second electrode 32, and 
So on are formed according to Example 1, resulting in a light 
emitting device having the croSS Sectional Structure shown in 
FIG 7B. 

0213 As shown in FIG. 8A, furthermore, a transparent 
conductive film 929a having a large work function may be 
formed after forming a first electrode 928, a connecting 
electrode 624, and an insulating material 30. It is preferable 
that the first electrode 928 which is connected with the 
current-controlling TFT is formed of a metallic film (a 
metallic material mainly comprising Agor Al) having excel 
lent reflecting properties. The first electrode 928 reflects 
light emitted from a layer (not shown) containing an organic 
compound. By the way, for Simplification, the EL layer and 
the second electrode are not shown in FIG. 8A. 

0214) Furthermore, an electrode to be formed after the 
formation of an insulating material 30 maybe provided as a 
layered structure. In FIG. 8B, there is shown an example in 
which a metallic film (a metallic material mainly comprising 
Agor Al) 929C having reflecting properties and a conductive 
film 929a are laminated. The structure shown in FIG. 8B has 
a metallic film along the Side Surface of the insulating 
material 30, so that light emitted in the direction parallel to 
the Surface of the Substrate can be reflected on the slant face 
of the metallic film 929C. 

0215. Furthermore, the TFT structure shown in FIG. 5A 
or FIG. 5B may be used instead of the TFT structure shown 
in each of FIG. 6A, FIG. 6B, FIG. 7A, FIG. 7B, FIG. 8A, 
and FIG. 8B. 

EXAMPLE 4 

0216 FIGS. 9A and 9B shows another example in which 
the configuration is different from that of the above-de 
Scribed examples. 
0217 All the light generated on a layer containing an 
organic compound is not taken out from an cathode which 
is a transparent electrode to TFTs, but light is emitted, for 
example, laterally (direction in parallel to the Substrate 
Surface), and as a result, the light emitted laterally is not 
taken out and So constitutes a loSS. Hereupon, this example 
shows a light emitting device Structured to increase a 
quantity of light taken out in a certain direction in a light 
emitting element, and a method of manufacturing the same. 
0218. This example comprises forming a first electrode, 
which is made of a laminate of metallic layers, forming an 
insulation (called bank, partition) covering an end of the first 
electrode, thereafter performing etching of a portion of the 
insulation in Self-alignment with the insulation as a mask 
and performing etching of a central portion of the first 
electrode to thin the area and to form a Stepped portion on 
the end. Such etching thins the central portion of the first 
electrode into a flat Surface, and that end of the first 
electrode, which is covered by the insulation, is made thick 
in shape, that is, concave-shaped (depression). And a layer 
containing an organic compound and a Second electrode are 
formed on the first electrode to complete a light emitting 
element. 
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0219. According to the configuration of this example, an 
inclined Surface formed on a stepped portion of the first 
electrode reflects or collects lateral emission to increase a 
quantity of light taken out in a certain direction (direction 
passing through the Second electrode). 
0220 Accordingly, a portion defining the inclined Surface 
is preferably made of a light reflective metal, for example, 
a material having as a main component aluminum, Silver, or 
the like, and the central portion in contact with the layer 
containing an organic compound is preferably made of an 
anode material having a large work function, or a cathode 
material having a Small work function. 

0221 FIGS. 12A and 12B show an active matrix type 
light emitting device (a portion of a pixel). FIG. 12B is a 
sectional view taken along the dot-dash line A-A in FIG. 
12A. 

0222 First a base insulating film 1231 is formed on an 
insulating Substrate 1230 having an insulating Surface. The 
base insulating film 1231 is a laminate and the first layer is 
a silicon oxynitride film formed to have a thickness of 10 to 
200 nm (preferably 50 to 100 nm) by plasma CVD using as 
reaction gas SiH, NH, and N.O. Here, a Silicon oxynitride 
film (composition ratio: Si=32%, O=27%, N=24%, H=17%) 
with a thickness of 50 nm is formed. The second layer of the 
base insulating film 1231 is a silicon oxynitride film formed 
to have a thickness of 50 to 200 nm (preferably 100 to 150 
nm) by plasma CVD using as reaction gas SiH and N.O. 
Here, a silicon oxynitride film (composition ratio: Si=32%, 
O=59%, N=7%, H=2%) with a thickness of 100 nm is 
formed. Although the base insulating film 1231 in this 
example has a two-layer Structure, a single layer or a 
laminate of more than two layers of the above insulating 
films may be employed instead. 

0223) Next, a semiconductor layer is formed on the base 
film. The Semiconductor layer to Serve as an active layer of 
the TFT is obtained by forming a semiconductor film that 
has an amorphous structure through a known method (sput 
tering, LPCVD, plasma CVD, or the like), Subjecting the 
film to known crystallization treatment (laser crystallization, 
thermal crystallization, thermal crystallization using nickel 
or other catalysts, or the like), and then patterning the 
obtained crystalline Semiconductor film into a desired shape. 
The thickness of the semiconductor layer is set to 25 to 80 
nm (preferably 30 to 60 nm). The material of the crystalline 
Semiconductor film is not limited but preferably is Silicon, a 
Silicon germanium alloy, or the like. 

0224. When laser crystallization is employed to form the 
crystalline Semiconductor film, a pulse oscillation type or 
continuous wave excimer layer, YAG layer, or YVO laser is 
used. Laser light emitted from one of Such laser oscillators 
is collected by an optical System into a linear shape before 
irradiating the Semiconductor film. Crystallization condi 
tions are chosen to Suit individual cases. However, when an 
excimer layer is employed, the pulse oscillation frequency is 
set to 30 Hz and the laser energy density is set to 100 to 400 
mJ/cm’ (typically 200 to 300 mJ/cm'). When a YAG laser is 
employed, the Second harmonic thereof is used, the pulse 
oscillation frequency is Set to 1 to 10 kHz, and the laser 
energy density is set to 300 to 600 ml/cm (typically 350 to 
500 m.J/cm?). The laser light is collected to have a width of 
100 to 1000 um, for example, 400 um, into a linear shape 
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and the entire Surface of the Substrate is irradiated with this 
linear laser light Setting the laser light overlap ratio to 80 to 
98%. 

0225. Next, the surface of the semiconductor layer is 
washed with an etchant containing hydrofluoric acid to form 
a gate insulating film 1233 that covers the Semiconductor 
layer. The gate insulating film 1233 is an insulating film 
containing Silicon and is formed by plasma CVD or Sput 
tering to have a thickness of 40 to 150 nm. In this example, 
a silicon oxynitride film (composition ratio: Si=32%, 
O=59%, N=7%, H=2%) is formed by plasma CVD to have 
a thickness of 115 nm. The gate insulating film is not limited 
to the Silicon oxynitride film, of course, but may be a single 
layer or laminate of other insulating films that contain 
Silicon. 

0226. The surface of the gate insulating film 1233 is 
washed and then a gate electrode is formed. 
0227 Next, the semiconductor layer is appropriately 
doped with an impurity element that imparts a Semiconduc 
tor the p type conductivity, here, boron (B), to form a Source 
region 1232 and a drain region 1232. After the doping, the 
Semiconductor layer is Subjected to heat treatment, irradia 
tion of intense light, or laser light irradiation in order to 
activate the impurity element. At the same time the impurity 
element is activated, plasma damage to the gate insulating 
film and plasma damage to the interface between the gate 
insulating film and the Semiconductor layer are repaired. It 
is particularly effective to activate the impurity element by 
irradiating the Substrate from the front or back with the 
Second harmonic of a YAG laser at room temperature to 
300 C. A YAG laser is a preferable activation measure 
because it requires little maintenance. 
0228. The subsequent steps include forming an interlayer 
insulating film 1235 from an organic or inorganic material 
(an applied Silicon oxide film, PSG (phosphorus-doped 
glass), BPSG (glass doped with boron and phosphorus), or 
the like), hydrogenating the Semiconductor layer, and form 
ing contact holes reaching the Source region or drain region. 
Then, a Source electrode (wire) and a first electrode (drain 
electrode) 1236 are formed to complete the TFT (p-channel 
TFT). 
0229. Although the description in this example uses a 
p-channel TFT, an n-channel TFT can be formed if an in type 
impurity element (Such as P or AS) is used instead of a ptype 
impurity element. 

0230 Formed through the above steps are the TFT (only 
the drain region 1232 is shown in the drawing), the gate 
insulating film 1233, the interlayer insulating film 1235, and 
layers 1236a to 1236d of the first electrode (FIG. 13A). 
0231. The layers 1236a to 1236d of the first electrode in 
this example are each a film mainly containing an element 
selected from the group consisting of Ti, TiN, TiSiN. Al, 
Ag, Ni, W, WSi, WN, WSiN, Ta, TaN, TaSi N, NbN, 
MoN, Cr, Pt, Zn, Sn, In, and Mo, or a film mainly containing 
an alloy or compound material of the above elements, or a 
laminate of these films. The total thickness of the layers 
1236a to 1236d is set between 100 nm and 800 nm. 

0232 Particularly, the layer 1236a of the first electrode 
that comes into contact with the drain region 1232 is 
preferably formed of a material that can form an ohmic 
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contact with Silicon, typically titanium, and is given a 
thickness of 10 to 100 nm. For the layer 1236b of the first 
electrode, a material that has a large work function when 
formed into a thin film (TiN, TaN, MoN, Pt, Cr, W, Ni, Zn, 
Sn) is preferred, and the thickness of the layer is set to 10 to 
100 nm. For the layer 1236c of the first electrode, a metal 
material reflective of light, typically, a metal material mainly 
containing Al or Ag, is preferred, and the thickness of the 
layer is set to 100 to 600 nm. The layer 1236b of the first 
electrode also functions as a blocking layer for preventing 
the layers 1236c and 1236a of the first electrode from 
forming an alloy. For the layer 1236d of the first electrode, 
a material capable of preventing oxidation and corrosion of 
the layer 1236c of the first electrode and avoiding hillock or 
the like is preferred (typically a metal nitride such as TiN or 
WN), and the thickness of the layer is set to 20 to 100 nm. 
0233. The layers 1236a to 1236d of the first electrode can 
be formed at the same time other wires, for example, a 
Source wire 1234 and a power Supplying line, are formed. 
Accordingly, the process needs fewer photomasks (seven 
masks in total: a patterning mask for the Semiconductor 
layer (Mask1), a patterning mask for the gate wire (Mask2), 
a doping mask for Selective doping by an in type impurity 
element (Mask 3), a doping mask for Selective doping by a 
p type impurity element (Mask 4), a mask for forming 
contact holes that reach the Semiconductor layer (Mask 5), 
a patterning mask for the first electrode, the Source wire, and 
the power Supplying line (Mask 6), and a mask for forming 
an insulating material (Mask 7)). In prior art, the first 
electrode is formed on a layer different from the one where 
the Source wire and the power Supplying line are formed and 
therefore a mask for forming the first electrode alone is 
needed, thus making the number of masks required 8 in total. 
When the layers 1236a to 1236d of the first electrode and the 
wires are formed at the same time, it is desirable to Set the 
total wire electric resistance low. 

0234 Next, the insulating material (called as a bank, a 
partition wall, a barrier, or the like) is formed to cover the 
edge of the first electrode (and a portion that is in contact 
with the drain region 1232) (FIG. 13B). The insulating 
material is a film or a laminate of inorganic materials (Such 
as Silicon oxide, Silicon nitride, and Silicon oxynitride) and 
photoSensitive or non-photosensitive organic materials 
(Such as polyimide, acrylic, polyamide, polyimideamide, 
resist, and benzocyclobutene). Photosensitive organic resin 
is used in this example. If positive photosensitive acrylic is 
used as a material of the insulating material, for example, it 
is preferable to curve only an upper edge portion of the 
insulating material to give a radius of curvature. A negative 
photoSensitive material which becomes insoluble in an 
etchant under light and a positive photoSensitive material 
which becomes soluble in an etchant under light both can be 
used for the insulating material. 
0235. The insulating material is etched as shown in FIG. 
13C and, simultaneously, the layers 1236c and 1236d of the 
first electrode are partially removed. It is important to etch 
the films Such that a slope is formed in the exposed face of 
the layer 1236c of the first electrode and the layer 1236b of 
the first electrode obtains a flat exposed face. This etching 
uses dry etching or wet etching, and is finished in one Step 
or divided into Several Steps. Etching conditions that make 
the selective ratio between the layer 36b of the first electrode 
and the layer 36c of the first electrode high are chosen. For 
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example, etching conditions include employing ICP etching 
apparatus, using as reaction gas BC1 and Cl at a ratio of 60 
(sccm):20 (sccm), and giving an RF (13.56 Mhz) power of 
450 W to a coiled electrode at a pressure of 1.9 Pa. At the 
same time, the Substrate side (sample stage) is also given an 
RF (13.56 Mhz) power of 100 W, a shape shown in FIG. 
13C can be obtained. Note that, size of the electrode area on 
the Substrate Side is 12.5 cmx12.5 cm, and coil-shape 
electrode (a quartz disc comprising a coil is used here) has 
25 cm in diameter. Actually obtained photograph of TEM 
observation of the first electrode is shown in FIG. 19. 
Preferably, the final radius of curvature of the upper edge 
portion of the insulating material is 0.2 to 3 lum. The final 
angle of the slope descending toward the center of the first 
electrode (the angle of inclination or taper angle) is more 
than 30 and less than 70, so that the slope reflects light 
emitted from a layer containing an organic compound which 
is formed later. It is preferred that using UV light to irradiate 
an exposed surface of the first electrode 1236b to increase 
the work function of the first electrode 1236b. The work 
function can be increased to around 5 eV by irradiating the 
UV light on TiN thin film. 
0236 Next, a layer containing an organic compound 
1238 is formed by evaporation or application as shown in 
FIG. 12B. Note that it is preferable to perform deaeration by 
the application of heat in a vacuum before the formation of 
the layer containing the organic compound 1238. When 
evaporation is chosen, for example, a film forming chamber 
is vacuum-exhausted until the degree of vacuum reaches 
5x10 Torr (0.665 Pa) or less, preferably 10' to 10 Pa, for 
evaporation. Prior to evaporation, the organic compound is 
Vaporized by resistance heating. The vaporized organic 
compound flies out to the Substrate as the Shutter is opened 
for evaporation. The vaporized organic compound flies 
upward and then deposits on the Substrate through an 
opening formed in a metal mask. The layer containing the 
organic compound is formed by evaporation So that the light 
emitting element as a whole emits white light. 

0237 For instance, an Alq film, an Alq film partially 
doped with Nile red which is a red light emitting pigment, 
an Alq film, a p-EtTAZ film, and a TPD (aromatic diamine) 
film are layered in this order to obtain white light. 

0238. On the other hand, when the layer containing the 
organic compound is formed by application using Spin 
coating, the layer after application is preferably baked by 
Vacuum heating. For example, an aqueous Solution of poly 
(ethylene dioxythiophene)/poly(styrene Sulfonic acid) 
(PEDOT/PSS) is applied to the entire surface and baked to 
form a film that works as a hole injection layer. Then, a 
polyvinyl carbazole (PVK) solution doped with a lumines 
cence center pigment (Such as 1, 1,4,4-tetraphenyl-1,3- 
butadiene (TPB), 4-dicyanomethylene-2-methyl-6-(p-dim 
ethylamino-styryl)-4H-py ran (DCM1), Nile red, or 
coumarin 6) is applied to the entire Surface and baked to 
form a film that works as a light emitting layer. 
0239 Although the organic compound layer is a laminate 
in the above example, a Single-layer film may be used as the 
organic compound layer. For instance, a 1,3,4-oxadiazole 
derivative (PBD) capable of transporting electrons is dis 
persed in polyvinyl carbazole (PVK) capable of transporting 
holes. Another method to obtain white light emission is to 
disperse 30 wt % of PBD as an electron transporting agent 
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and disperse four kinds of pigments (TPB, coumarin 6, 
DCM1, and Nile red) in appropriate amounts. Also, the 
organic compound layer may be a laminate of layers of 
polymeric material and layers of monomeric materials. 
0240 The next step is to form a thin film containing a 
metal of Small function (a film of an alloy Such as MgAg, 
Mgn, All i, CaF, or CaN, or a film formed by co-evapo 
ration of an element belonging to Group 1 or 2 in the 
periodic table and aluminum) and to form a thin conductive 
film (an aluminum film here) 1239 thereon by evaporation 
(FIG. 12B). An aluminum film is highly capable of blocking 
moisture and oxygen and therefore is a preferable material 
of the conductive film 1239 for improvement of the reli 
ability of the light emitting device. This laminate is thin 
enough to let emitted light pass and functions as the cathode 
in this example. The thin conductive film may be replaced by 
a transparent conductive film (Such as an ITO (indium 
oxide-tin oxide alloy) film, an In-O-ZnO (indium oxide 
zing oxide alloy) film, or a ZnO (zinc oxide) film). On the 
conductive film 1239, an auxiliary electrode may be formed 
in order to lower the resistance of the cathode. The cathode 
is formed Selectively by resistance heating through evapo 
ration using an evaporation mask. 
0241 The thus obtained light emitting element emits 
white light in the direction indicated by the arrow in FIG. 
12B. Light emitted in the lateral direction is reflected by the 
slope in the layer 1236c of the first electrode, thereby 
increasing the amount of light emitted in the arrow direction. 
0242. After the manufacturing process is thus finished up 
through formation of the Second electrode (conductive film 
1239), the light emitting element formed on the substrate 
1230 is sealed by bonding a Sealing Substrate (transparent 
Substrate) using a Seal agent. Spacers formed from a resin 
film may be provided in order to keep the gap between the 
Sealing Substrate and the light emitting element. The Space 
Surrounded by the Seal agent is filled with nitrogen or other 
inert gas. For the Seal agent; an epoxy-based resin is 
preferred. Desirably, the material of the Seal agent transmits 
as little moisture and oxygen as possible. A Substance having 
an effect of absorbing oxygen and moisture (e.g., drying 
agent) may be placed in the Space Surrounded by the Seal 
agent. 

0243. By enclosing the light emitting element in a space 
as above, the light emitting element can be completely cut 
off from the outside and external Substances that accelerate 
degradation of the organic compound layer, Such as moisture 
and oxygen, can be prevented from entering the light emit 
ting element. Accordingly, a highly reliable light emitting 
device is obtained. 

0244. Here an example of a cross sectional view of the 
light emitting device is shown in FIG.9A. The configuration 
shown in FIG. 9A can be obtained in accordance with the 
above-described Steps and Example 1. For Simplification, 
Here, the same structural components as those of FIG. 1B 
are represented by the same reference numerals. An elec 
trode corresponding to 1236a and 1236b in FIG. 12B is 
referred to as a numeral 1024a in FIG. 9A, and an electrode 
corresponding to 1236c is referred to as a numeral 1024b in 
FIG. 9A. The steps up through the formation of the contact 
hole on the interlayer insulating films 20, 21, and 22 can be 
obtained according to Example 1, the Subsequent Steps can 
be obtained according to the above-described Steps in the 
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sequence of forming lines 1023 to 1027, forming an insu 
lating material, performing isotropic etching to form an 
inclined plane of the electrode 1024b and an inclined plane 
of the insulating material 1030 in a Self-aligning manner, 
forming an EL 1031 and a second electrode 1032. In 
addition, an electrode corresponding to a conductive film 
1239 in FIG. 12B is referred to as a numeral 1032 in FIG. 
9A. 

0245. As shown in FIG. 9B, an interlayer insulation film 
222 made of an organic resin may be formed after forming 
an interlayer insulation film 221 made of an inorganic 
insulation film on an interlayer insulation film 20. Here, the 
interlayer insulation film 20 is prepared as an Silicon oxyni 
tride film having a film thickness of 50 nm by a plasma CVD 
method, followed by laminating an interlayer insulation film 
221 made of a silicon nitride film of 20 to 50 nm in thickness 
by a Sputtering method using a RF power Supply. After that, 
the Step of hydrogenating a Semiconductor layer is per 
formed by a heat treatment at a temperature of 300 to 550 
C. For 1 to 12 hours. Subsequently, a contact hole extending 
to each of impurity regions is formed by removing the gate 
insulting film 15, the interlayer insulation films 20, 221, 
followed by forming an interlayer insulation film 222 made 
of a photosensitive organic insulating material. A positive 
type photosensitive acrylic resin film may be formed by a 
coating method and may be provided as an interlayer 
insulation film 222 having a curved Surface on its upper end 
portion. 

0246. Furthermore, the sequence of forming these inter 
layer insulation films 20, 221, 222 and the contact hole, and 
the hydrogenation are not particularly limited. Alternatively, 
for example, the hydrogenation may be performed after 
forming the interlayer insulation film 20, followed by form 
ing the interlayer insulation film 221. Here, in FIG. 9B, the 
same structural components as those of FIGS. 1B, 3 and 9A 
are represented by the same reference numerals. 
0247. In addition, the present example may be optionally 
combined with Embodiment or one of Examples 1 to 3 of the 
present invention without limitation. 

EXAMPLE 5 

0248. In Example 4, there was described an example in 
which the interlayer insulation film having the curved Sur 
face on its upper end portion and the insulating material 
were formed. In this example, another example which is 
different from Example 4 is shown in FIG. 10. In FIGS. 10A 
and 10B, the same structural components as those of FIG. 
4B are represented by the same reference numerals. 
0249. In the present example, there is shown an example 
in which, after the formation of interlayer insulation films, a 
contact hole is formed by etching using the same mask. 
0250) At first, according to Example 1, the process pro 
ceeds up to the formation of an interlayer insulation film 20, 
followed by hydrogenation. After that, as shown in FIG. 1A, 
an interlayer insulation film 321 is formed using an organic 
material Such as polyimide, acrylate, polyamide, polyimide 
amide, resist, or benzocyclobutene or an inorganic material 
Such as Silicon oxide, Silicon nitride, or Silicon oxynitride by 
a coating method. Furthermore, an interlayer insulation film 
322 made of an inorganic material is formed using a 
Sputtering method. Here, a non-photosensitive acrylic resin 
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is used as a material of the interlayer insulation film 321 and 
a Silicon nitride film is used as a material of the interlayer 
insulation film 322. Then, forming a mask made of resist, 
dry etching is performed at a time or in Stages to form a 
contact hole extending to each impurity region. Subse 
quently, wirings or electrodes 1123 to 1127 extending to 
each impurity region are formed. Furthermore, as in the case 
of Example 4, an insulating material 1130 is formed such 
that it covers the end portion of a first electrode. Subse 
quently, the insulating material 1130 Serves as a mask So as 
to remove apart of the electrodes to expose the first electrode 
1124a thereby, and an electrode 1124b having an inclined 
plane is formed toward the center. Here, a non-photosensi 
tive acrylic resin is used as an insulating material 1130. In 
the Subsequent Steps, an EL layer 1131, a Second electrode 
1132, and Soon are formed according to Example 4, resulting 
in a light emitting apparatus having the croSS Sectional 
Structure shown in FIG. 10A. 

0251 Furthermore, the present example can be combined 
with Example 4. In this example, the non-photoSensitive 
organic resin material is used as each of the interlayer 
insulation film 321 and the insulating material 1130. How 
ever, two or more combinations can be considered. For 
instance, the interlayer insulation film 321 may be formed 
using a non-photosensitive organic resin material, while the 
insulating material 1130 may be provided as a structure 
using a photoSensitive organic resin material. 
0252) Further more, as shown in FIG. 10B, an interlayer 
insulation film 421 made of an inorganic material is formed 
on the interlayer insulation film 20 to form a contact hole 
extending to each impurity region. After that, an interlayer 
insulation film 422 is formed using an organic material Such 
as polyimide, acrylate, polyamide, polyimide amide, resist, 
or benzocyclobutene or an inorganic material Such as Silicon 
oxide, Silicon nitride, or Silicon oxynitride by a coating 
method. Then, etching may be performed to form a contact 
hole. Furthermore, after laminating the interlayer insulation 
film, etching may be performed only on the interlayer 
insulation film 422 made of the resin, followed by the 
formation of a contact hole by etching the interlayer insu 
lation films 421, 20 made of inorganic materials and the gate 
insulation film 15 using a mask made of resist. 
0253) Next, wirings or each of electrodes 1123 to 1127 
extending to each impurity region may be formed. In the 
Subsequent Steps, an EL layer 1131, a Second electrode 1132, 
and So on are formed according to Example 4, resulting in 
a light emitting apparatus having the croSS Sectional Struc 
ture shown in FIG. 10B. 

0254 Further, the present invention is not limited to the 
TFT structure shown in FIGS. 9A to 10B. As shown in FIG. 
11A, alternatively, it may be designed Such that a Switching 
TFT 70 of the pixel part has no impurity region piled on the 
gate electrode. 
0255. Furthermore, in the procedures of preparing the 
TFT shown in FIG. 11A may be performed by making a 
reference to the process shown in FIG. 5A of Example 1, so 
that the detailed description thereof is omitted here. In 
addition, in FIG. 11A, the same Structural components as 
those of FIGS. 1A, 1B, 2, 5A, and 9A are represented by the 
Same reference numerals. 

0256 Furthermore, the gate electrode may be provided as 
a single layer, or may have a TFT structure Such as one 
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shown in FIG. 11B. In the case of obtaining the structure 
shown in FIG. 11B, each of low-level impurity regions 12c, 
13c, 14c is appropriately formed by doping with impurity 
element which provides n-type or p-type conductivity using 
a mask made of resist before the formation of the gate 
electrodes 516 to 518, and an electrode 519 are formed, 
followed by forming high-level impurity regions 13b, 14b, 
12b by Self-aligning or doping using a mask made of resist. 
In FIG. 11B, the same structural components as those of 
FIG. 1B, FIG. 5B, and FIG. 9A are represented by the same 
reference numerals. 

0257. In addition, the present example may be optionally 
combined with Embodiment or one of Examples 1 to 4 of the 
present invention without limitation. 

EXAMPLE 6 

0258. In this example, there is shown another example in 
FIG. 14, which is different from Example 5 that illustrates 
the upper-Side radiation type. 
0259. In FIG. 14, an active matrix type light emitting 
device is provided as a lower-side radiation type and is 
designed to increase the intensity of emitted light to be taken 
out in a certain direction. The light emitting device and a 
method for manufacturing the same will be described below. 
0260. In this example, a first electrode film 1336a is 
formed from a transparent conductive film, or a thin metallic 
film having a translucency. Then, wiring 1336b, 1336c for 
making a connection between the first electrode 1336a and 
the TFT, or wiring 1334 arranged around the first electrode 
are formed. At the time of forming the wiring 1334 to be 
provided on the periphery of the first electrode, the dry 
etching or wet etching conditions are Suitably adjusted and 
the cross sectional shape of the wiring 1334 is provided as 
a reversed taper shape as shown in FIG. 14. The angle of a 
slant face of each edge of wiring 1334 and 1336b (inclined 
angle and taper angle) is over 120° and less than 160 with 
respect to the surface of the substrate. The slant face will 
reflect the light emitted from a layer 1338 containing an 
organic compound to be formed later. 
0261. In the structure of the present example, the slant 
face of each of the wiring 1334, 1336b formed on the 
periphery of the first electrode reflects or gathers light 
emitted in the lateral direction to increase the intensity of 
emitted light to be taken out in the one direction (the 
direction of passing through the first electrode). 
0262 An insulating material 1337 (referred to as bank or 
shield) that covers the reverse taper-shaped wiring 1334 and 
the end portion of the first electrode 1336a is prepared using 
an organic material or an inorganic material by a coating 
method, a layer 1338 containing an organic compound is 
formed on the first electrode 1336a, and a second electrode 
1339 is formed, completing the preparation of a light emit 
ting element. 
0263 Consequently, it is preferable to make each of 
electrodes 1336b, 1336c or wiring 1334 having the Slant face 
using a material mainly comprised of a metal that reflects 
light, such as aluminum or silver. Also, the electrode 1336c 
is provided as an upper layer of the contacting electrode, 
while the electrode 1336b provided as a lower layer of the 
contacting electrode. Thus, the electrode 1336c may be 
preferably made of a material that protects the electrode 
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1336b from oxidation, corrosion, or the generation of hillock 
or the like, typically for example metal nitride (e.g., TiN or 
WN), with a film thickness of 20 to 100 nm. Furthermore, 
the electrode or wiring having a Slant face may be provided 
with a three-layered Structure, and a material capable of 
being in contact with the drain region 1332 and forming an 
ohmnic contact with Silicon (typically, titanium) with a film 
thickness of 10 to 100 nm. 

0264. In FIG. 14, the reference numerals 1330 denotes a 
Substrate having an insulating Surface, 1331 denotes an 
insulating base film, 1332 denotes a Source region or a drain 
region, 1333 denotes a gate insulation film, 1335 denotes an 
interlayer insulation film formed of an organic material or an 
inorganic material (containing a coated Silicon oxide film, 
phosphorus Supplied glass (PSG), boron-and-phosphorus 
supplied glass (BPSG), and so on), 1338 denotes a layer 
containing an organic compound, and 1339 denotes a Second 
electrode comprising a thin layer containing a metal having 
a Small work function (an alloy Such as MgAg, Mgn, All i, 
CaF, or CaN, or a film formed by co-deposition between an 
element of Group 1 or 2 in the periodic table and aluminium) 
and a conductive film (an aluminum film in this example) 
formed thereon. 

0265). Furthermore, the first electrode 1336a may be a 
transparent conductive film (Such as an indium tin oxide 
alloy (ITO), an indium zinc oxide alloy (In-O-ZnO).or 
Zinc oxide (ZnO)). Alternatively, the first electrode 1336a 
may be a thin film of a metallic material (TiN, Pt, Cr, W, Ni, 
Zn, or Sn) with a large work function, for example a metal 
thin film having a translucency with a film thickness of 10 
to 100 nm. 

0266. In addition, the present example may be optionally 
combined with Embodiment or one of Examples 1 to 5 of the 
present invention without limitation. 

EXAMPLE 7 

0267 In this example, referring to FIGS. 15A and 15B, 
we will describe an example in which an additional inter 
layer insulation film is provided to make the first electrode 
and the connecting electrode different from each other. For 
Simplifying the description, only a point different from the 
procedures of obtaining the croSS Sectional Structure shown 
in FIG. 1B will be described. In FIG. 15A and FIG. 15B, 
the same structural components as those of FIGS. 1A and 
1B are represented by the same numerals as those of FIGS. 
1A and 1B. 

0268. At first, according to Example 1, a contract hole is 
formed in each of interlayer insulation film 20, 21, and 22. 
Then, electrodes 23, 1424, and 25 to 27 (i.e., a source wiring, 
a power Supply line, a lead electrode, a capacity wiring, and 
a connecting electrode) and So on are formed using Al, Ti, 
Mo, W, or the like. 
0269. Subsequently, an innerlayer insulation film 1431 is 
formed. As such an interlayer insulation film 1431, a pho 
tosensitive or non-photosensitive organic material (Such as 
polyimide, acrylate, polyamide, polyimide amide, resist, or 
benzocyclobutene) or an inorganic material (Such as Silicon 
oxide, Silicon nitride, or Silicon oxynitride) by prepared by 
a Sputtering method, a CVD method, or a coating method, a 
laminate thereof, or the like may be used. 
0270. In this embodiment, a positive type photosensitive 
acryl resin film is formed by a coating method at first. Then, 
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the interlayer insulation film 1431 having a curved surface 
is formed on the upper end portion of the above acryl resin 
film. Furthermore, although not shown in the figure, an 
inorganic insulation film (e.g., a Silicon nitride film) having 
a film thickness of 20 nm to 50 nm may be formed using a 
Sputtering method with RF power Supply covering the 
interlayer insulation film 1431. 
0271 Subsequently, a first electrode 1428a is formed. In 
this example, for functioning the first electrode 1428a as an 
anode of an EL element, the first electrode 1428a is a 
transparent conductive film having a large work function 
(Such as an indium tin oxide alloy (ITO), an indium Zinc 
oxide alloy (In O-ZnO), or zinc oxide (ZnO)). Alterna 
tively, the first electrode 1428a may be a metallic material 
having a large work function. 
0272. In the case of designing the light emitting device as 
an upper-Side radiation type in which light emitted from the 
EL layer 31 passes through the second electrode 1432, the 
Second electrode 1432 may be prepared by appropriately 
Selecting and adjusting a material and a film thickness 
thereof so as to provide the second electrode 1432 with 
transparency. Alternatively, in the case of designing the light 
emitting device as a lower-side radiation type in which light 
emitted from the EL layer 31 passes through the first 
electrode 1428a, the first electrode 1428a may be prepared 
by appropriately Selecting and adjusting a material and a 
film thickness thereof so as to provide the first electrode 
1428a with transparency. Furthermore, in the case of a 
lower-side radiation type, it is preferable to use a transparent 
material for interlayer insulation films 1431 and 21. 
0273. Furthermore, for flattening the surface of the first 
electrode 1428a, the flattening treatment such as CMP may 
be performed before or after the formation of the first 
electrode 1428a, or after the formation of the insulating 
material 1430 subsequent to the formation of the first 
electrode 1428a. When the CMP processing is performed, it 
is preferable to form an inorganic insulation film (not 
shown) on the interlayer insulation film 1431 for improving 
adhesiveness. 

0274 Subsequently, insulating materials 1430 referred to 
as banks are formed on the both ends So as to cover end 
portions of the first electrode 1428a. The bank 1430 may be 
formed of an organic resin film or a Silicon-containing 
insulation film. Here, as an insulating material 1430, a 
positive type photoSensitive acryl resin film is used to form 
the back in a shape shown in FIG. 15A. 
0275. Furthermore, an EL layer 31 and a second electrode 
(a cathode of the EL element) 1432 are formed on the first 
electrode 1428a having both ends coated with the banks 
1430. A thin film containing a metal having a small work 
function (an alloy Such as MgAg, Mgn, All i, CaF, or CaN, 
or a film formed by co-deposition between an element of 
Group 1 or 2 in the periodic table and aluminium), and a 
conductive film (an aluminum film in this example) is 
deposited on the thin film to form a laminate film. The 
laminate film has a Sufficient film thickness enough to allow 
the emitted light to pass through the laminate film. In this 
embodiment, the laminate film is functioned as a cathode. In 
addition, instead of the thin conductive film, a transparent 
conductive film (such as an indium tin oxide alloy (ITO), an 
indium zinc oxide alloy (In-O-ZnO), or zinc oxide (ZnO)) 
may be used. 
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0276 The light emitting element thus obtained can be 
provided as an upper-Side radiation type or a lower-side 
radiation type by appropriately Selecting materials of the 
first electrode 1428a and the second electrode 1432. In the 
Subsequent Steps, an EL layer 31, other Structural compo 
nents are formed according to Example 1, resulting in a light 
emitting device having the croSS Sectional Structure shown in 
FIG 15A. 

0277 Here, in the terminal portion, an electrode 1428b 
simultaneously formed together with a first electrode 1428a 
is formed on electrodes 19a, 19b simultaneously formed 
together with the gate electrode. In addition, FPC 6 is stuck 
thereon. 

0278. Furthermore, as shown in FIG. 15B, an interlayer 
insulation film 622 made of an organic resin may be formed 
after forming an interlayer insulation film 621 made of an 
inorganic insulation film on an interlayer insulation film 20. 
Here, the interlayer insulation film 20 is prepared as an 
silicon oxynitride film having a film thickness of 50 nm by 
a plasma CVD method, followed by laminating an interlayer 
insulation film 621 made of a silicon nitride film of 20 to 50 
nm in thickness by a Sputtering method using a RF power 
Supply. After that, the Step of hydrogenating a Semiconduc 
tor layer is performed by a heat treatment at a temperature 
of 300 to 550° C. For 1 to 12 hours. Subsequently, a contact 
hole extending to each of impurity regions is formed by 
removing the gate insulting film 15, the interlayer insulation 
films 20, 621, followed by forming an interlayer insulation 
film 622 made of a photoSensitive organic insulating mate 
rial. A positive type photosensitive acryl resin film may be 
formed by a coating method and may be provided as an 
interlayer insulation film 622 having a curved Surface on its 
upper end portion. 
0279. Furthermore, the sequence of forming these inter 
layer insulation films 20, 621, 622 and the contact hole, and 
the hydrogenation are not particularly limited. Alternatively, 
for example, the hydrogenation may be performed after 
forming the interlayer insulation film 20, followed by form 
ing the interlayer insulation film 621. Here, in FIG. 15B, the 
same structural components as those of FIG. 1B and FIG. 
15A are represented by the same reference numerals. 
0280. In this example, furthermore, the photosensitive 
organic resin is used for each of the interlayer insulation 
films 21, 1431, and the insulating material 1430. In addition, 
each of them has the curved Surface on its upper end portion. 
According to the present invention, however, it is not 
particularly limited to Such a structure. One of these layers 
may be formed using an inorganic insulating film. Alterna 
tively, one of these layerS may be formed of a non-photo 
Sensitive organic resin Such that the upper end thereof may 
be tapered. In case of Washing before forming an EL layer 
31, the tapered end of the insulating material 1430 may 
prevent the foreign Substance (dust or the like) from being 
remained at the end portion. 
0281 Furthermore, the present example may be option 
ally combined with Embodiment or one of Examples 1 to 6 
of the present invention without limitation. 

EXAMPLE 8 

0282. In this example, there is shown another example in 
FIG. 16, a part of which is different from Example 4. In 
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FIG. 16, the same structural components as those of FIG. 
1B are represented by the same reference numerals for the 
Sake of Simplification. 

0283. In this example, there is described an example in 
which a contact hole is formed in each of an interlayer 
insulation film 20 and a gate insulation film 15, followed by 
forming wiring 1525, 1526, 1527 for connecting one of a 
Source region or a drain region 12b, or a Source electrode or 
a drain electrode of TFT in a driving circuit. After forming 
these electrodes, an interlayer insulation film 1521 is formed 
and a contact hole extending to the Source region or the drain 
region 12b is formed. Then, according to Example 1, a first 
electrode 1524a and 1524b in contact with the source region 
or the drain region 12b is formed. Subsequently, an insulat 
ing material 1530 (referred to as a bank or a partition) that 
covers the end portion of the first electrode 1524a and 1524b 
is formed, followed by etching a part of the insulating 
material 1530 using the insulating material 1530 as a mask 
in a Self-aligning manner while thinly etching the center of 
the first electrode 1524b to form steps on the end portion 
thereof. 

0284. In this example, the first electrode 1524b and the 
wiring 1525 to 1527 are formed on the different layers, so 
that it is possible to extend the flat area of the first electrode 
1524b and to increase the degree of integration. 
0285) In this example, it is preferable to design the light 
emitting element as an upper-Side radiation type. FIG. 18A 
is a top view of an example of the pixel, and FIG. 18B is an 
equivalent circuit of FIG. 18A. The detailed description of 
the configuration of the pixel shown in FIGS. 18A and 18B 
can be found in U.S. patent application Ser. No. 10/245,711. 
Each pixel comprises a power Source circuit, a Switching 
part, and a light emitting element. The light emitting ele 
ment, the current Source circuit, and the Switching part are 
connected in Series between a power Supply base line and a 
power Supply line. Using a digital picture Signal, the Switch 
ing part can be Switched on and off. In addition, the intensity 
of a constant current passing through the current Source 
circuit is defined on the basis of a control Signal entered from 
the outside of the pixel. When the Switching part is in an ON 
State, the constant current defined by the current Source 
circuit is fed into the light emitting element to allow light 
emission therefrom. When the Switching part is in an OFF 
State, the flow of current into the light emitting element is not 
occurred and thus light emission from the light emitting 
element cannot be occurred. Consequently, a gradation can 
be represented by controlling the ON and OFF states of the 
Switching part using picture Signals. Consequently, a display 
apparatus having the following advantages can be attained 
by the configuration of the pixel as shown in FIGS. 18A and 
18B. That is, a display apparatus allows light emitting 
element to emit light at a constant brightness without 
depending on a change in the current characteristics due to 
deterioration or the like. In addition, the Signal can be 
written to each pixel at a high writing Speed to allow the 
representation of a correct gradation. Further, the display 
apparatus can be manufactured at low costs and can be 
downsized. 

0286. In FIG. 18, the reference numeral 1851 denotes a 
signal line, 1852 denotes a selective gate line, 1853 denotes 
a current line, 1854 denotes a power supply line, 1855 
denotes an erasure gate line, 1856 denotes a current gate 
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line, 1857 denotes a selective transistor, 1858 denotes a 
driving transistor, 1859 denotes a video capacity, 1860 
denotes an erasure transistor, 1861 denotes a current Source 
transistor, 1862 denotes an input transistor, 1863 denotes a 
retention transistor, 1864 denotes a current Source capacity, 
and 1865 denotes a light emitting element. 
0287. In FIGS. 18A and 18B, but not limited to, the 
driving transistor 1858 is a p-channel transistor, the selective 
transistor 1857 and the erasure transistor 1855 are n-channel 
transistors. Alternatively, each of the Selective transistor 
1857, the driving transistor 1858, and the erasure transistor 
1855 may be an n-channel transistor or a p-channel transis 
tor. 

0288 A gate electrode of the selective transistor 1857 is 
connected to the selective gate line 1852. The one of a 
Source terminal and a drain terminal of the Selective tran 
sistor 1857 is connected to a signal line 1851 and the other 
thereof is connected to a gate electrode of the driving 
transistor 1858. The one of a source terminal and a drain 
terminal of the driving transistor 1858 is connected to the 
terminal of the light emitting element 1865 and the other 
terminal is connected to the erasure transistor 1860. Fur 
thermore, the one of electrodes of the video capacity 1859 
is connected to the gate electrode of the driving transistor 
1858 and the other thereof of is connected to the power 
supply line 1854. The one of a source terminal and a drain 
terminal of the erasure transistor 1860 is connected to the 
gate electrode of the current source transistor 1861 and the 
input transistor 1862, and the other thereof is connected to 
the driving transistor 1858. A gate electrode of the erasure 
transistor 1860 is connected to the erasure gate line 1855. 
0289 By the way, the source terminal and the drain 
terminal of the erasure transistor 1860 are not limited to the 
above connecting Structures. Alternatively, various kinds of 
connecting Structures may be allowable, for example a 
connecting Structure for releasing electric charges retained 
in the holding capacity by Switching on the erasure transis 
tor. 

0290 Furthermore, the present invention is not limited to 
the TFT structure shown in FIG. 16. As shown in FIG. 17A, 
alternatively, it may be designed Such that a Switching TFT 
70 of the pixel part has no impurity region piled on the gate 
electrode. 

0291. Furthermore, in the procedures of preparing the 
TFT shown in FIG. 17A may be performed by making a 
reference to the process shown in FIG. 5A, so that the 
detailed description thereof is omitted here. In addition, in 
FIG. 17A, the same structural components as those of FIG. 
2, FIG. 5A, and FIG. 16 are represented by the same 
reference numerals. 

0292 Furthermore, the gate electrode may be provided as 
a single layer, or may have a TFT structure Such as one 
shown in FIG. 17B. In the case of obtaining the structure 
shown in FIG. 17B, each of low-level impurity regions 12c, 
13c, 14c is appropriately formed by doping with impurity 
element which provides n-type or p-type conductivity using 
a mask made of resist before the formation of the gate 
electrode, gate electrodes 516 to 518, and an electrode 519 
are formed, followed by forming high-level impurity regions 
13b, 14b, 12b by Self-aligning or doping using a mask made 
of resist. In FIG. 17B, the same structural components as 
those of FIG. 1B, FIG. 5B, and FIG.16 are represented by 
the same reference numerals. 
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0293. In addition, the present example may be optionally 
combined with Embodiment or one of Examples 1 to 5 of the 
present invention without limitation. 

EXAMPLE 9 

0294 Amethod of combining a white color light emitting 
element and a color filter (hereinafter, referred to as color 
filter method) will be explained in reference to FIG. 20A as 
follows. 

0295) The color filter method is a system of forming a 
light emitting element having an organic compound film 
displaying white color luminescence and passing the pro 
Vided white color luminescence through a color filter to 
thereby achieve luminescence of red, green, blue. 
0296 For obtaining white luminescence, there are vari 
ous kinds of methods known in the art. Here, we will 
describe a case of using a light emitting layer made of a high 
polymeric material, which can be formed by coating. In this 
case, the doping of pigments into the high polymeric mate 
rial to be formed into the light emitting layer may be 
performed by the conditioning of the solution. In other 
words, it can be attained extremely easily, compared with an 
evaporation method that performs a co-deposition for dop 
ing a plurality of pigments. 
0297 Specifically, after coating an aqueous solution of 
poly (ethylenedioxythiophene)/poly (stylenesulfonic acid) 
(PEDOT/PSS) operated as a hole injecting layer over an 
entire face of an anode comprising a metal having large 
work function (Pt, Cr, W, Ni, Zn, Sn, In), thereafter coating 
and sintering a polyvinyl carbazole (PVK) solution doped 
with a light emitting core pigment (1,1,4,4-tetraphenyl 1,3- 
butadience (TPB), 4-dicyanomethylene-2-methyl-6-(p-dim 
ethylaminostyryl)-4H-pyran (DCM1), Nile red, coumarin 6 
or the like) operating as the light emitting layer over the 
entire face, a cathode comprising a laminated layer of a thin 
film including metal having Small work function (Li, Mg, 
Cs) and a transparent conductive film (ITO (indium oxide tin 
oxide alloy), indium oxide Zinc oxide alloy (In-O-ZnO), 
Zinc oxide (ZnO) or the like) laminated thereabove is 
formed. Further, PEDOT/PSS uses water as a solvent and is 
not dissolved in an organic Solvent. Therefore, even when 
PVK is coated thereabove, there is no concern of dissolving 
again. Further, kinds of solvents of PEDOT/PSS and PVK 
differ from each other and therefore, it is preferable that the 
Same film forming chamber is not used therefor. 
0298. Further, although an example of laminating organic 
compound layerS is shown in the above-described example, 
a single layer of an organic compound layer can be consti 
tuted. For example, 1,3,4-oxadiazole derivative (PBD) hav 
ing electron transporting performance may be dispersed in 
polyvinyl carbazole (PVK) having hole transporting perfor 
mance. Further, white color luminescence is achieved by 
dispersing 30 wt % of PBD as an electron transporting agent 
and dispersing pertinent amounts of four kinds of color 
pigments (TPB, coumarin 6, DCM1, Nile red). 
0299 Further, the organic compound film is formed 
between the anode and the cathode and by recombining 
holes injected from the anode and electrons injected from 
the cathode at the organic compound film, white color 
luminescence is achieved in the organic compound film. 
0300 Further, it is also possible to achieve white color 
luminescence as a whole by pertinently Selecting an organic 
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compound film for carrying out red color luminescence, an 
organic compound film for carrying out green color lumi 
neScence and an organic compound film for carrying out 
blue color luminescence and laminating the films to mix 
color. 

0301 The organic compound film formed as described 
above can achieve white color luminescence as a whole. 

0302) A color filter may be arranged along the direction 
of emitting white luminescence from the above organic 
compound film. The color filter has a pigmented layer (R) 
that absorbs luminescence except red luminescence, a pig 
mented layer (G) that absorbs luminescence except green 
luminescence, and a pigmented layer (B) that absorbs lumi 
neScence except blue luminescence. Therefore, white lumi 
neScence from the light emitting element can be separated 
into different colors, So that red, green, and blue lumines 
cence can be obtained. In the case of an active matrix type 
light emitting device, a thin-film transistor (TFT) is formed 
between the Substrate and the color filter. 

0303. Furthermore, the pigmented layers (R, G, B) may 
have a Stripe pattern, which is a most simple pattern, or may 
be Selected from a diagonal mosaic arrangement, a trigonal 
pattern, a RGBG four-pixel arrangement, a RGBW four 
pixel arrangement, and So on. 

0304. The pigmented layers that form the color filter are 
prepared using color resists formed of organic photosensi 
tive material in which pigments are dispersed, respectively. 
By the way, the chromaticity coordinate of the white lumi 
nescence is (x, y)=(0.34, 0.35). It is known that color 
reproducibility performance as full color is Sufficiently 
ensured when the white color luminescence is combined 
with the color filter. 

0305. In this case, furthermore, even though the resulting 
luminescence color is different, there is no need to form the 
organic compound films by independently coating them 
every luminescence color because all of them are prepared 
from the organic compound film that represents white lumi 
neScence. In addition, a circular polarizing plate for pre 
venting specular reflexion is not particularly required. 

0306 Next, we will describe a color changing medium 
(CCM) method which can be realized by combining a blue 
light emitting element having a blue-luminescent organic 
compound film and a fluorescent color-changing layer with 
reference to FIG. 20B. 

0307 The CCM method performs a color change with 
each color-changing layer by exciting the fluorescent color 
changing layer with blue luminescence radiated from the 
blue light emitting element. Concretely, the color-changing 
layer performs the change from blue to red (B->R), the 
color-changing layer performs the change from blue to green 
(BG), and the color-changing layer performs the change 
from blue to blue (B->B) (the change from blue to blue may 
be omitted) to obtain red, green, and blue light emission, 
respectively. In the case of the CCM method, the structure 
having TFT between the Substrate and the color-changing 
layer is provided in an active matrix type light emitting 
layer. 

0308. In this case, also, there is no need to form the 
organic compound films by coating in dependently. In 
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addition, a circular polarizing plate for preventing specular 
reflexion is not particularly required. 
0309 Furthermore, in the case of using the CCM method, 
the color-changing layer is fluorescent, So that it can be 
excited by outside light, causing a decrease in contrast. 
Therefore, it is preferable to increase the contrast by attach 
ing a color filter or the like as shown in FIG. 20O. 
0310. In addition, the present example may be optionally 
combined with Embodiment or one of Examples 1 to 8 of the 
present invention without limitation. 

EXAMPLE 10 

0311. By implementing the present invention, all of elec 
tronic apparatuses into which modules having an EL element 
(Such as an active matrix EL module) are built can be 
completed. 
0312 Following can be given as Such electronic appara 
tuses: Video cameras, digital cameras, head mounted dis 
plays (goggle type displays); car navigation Systems, pro 
jectors, car Stereos, personal computers, electronic game 
machines; portable information terminals (mobile comput 
ers, mobile phones or electronic books etc.) etc. Practical 
examples thereof are shown in FIGS. 21A to 22C. 
0313 FIG.21A is a personal computer which comprises: 
a main body 2001; an image input section 2002; a display 
section 2003; and a keyboard 2004 etc. 
0314 FIG. 21B is a video camera which comprises: a 
main body 2101; a display section 2102; a voice input 
section 2103; operation Switches 2104; a battery 2105 and 
an image receiving Section 2106 etc. 
0315 FIG. 21C is a mobile computer which comprises: 
a main body 2201; a camera Section 2202; an image receiv 
ing section 2203; operation switches 2204 and a display 
Section 2205 etc. 

0316 FIG. 21D is a goggle type display which com 
prises: a main body 2301; a display section 2302; and an arm 
Section 2303 etc. 

0317 FIG. 21E is a player using a recording medium in 
which a program is recorded (hereinafter referred to as a 
recording medium), which comprises: a main body 2401; a 
display Section 2402, a Speaker Section 2403; a recording 
medium 2404; and operation Switches 2405 etc. This appa 
ratus uses DVD (digital versatile disc), CD, etc. For the 
recording medium, and can enjoy music, film, games and 
use for Internet. 

0318 FIG. 21F is a digital camera which comprises: a 
main body 2501; a display section 2502; a view finder 2503; 
operation Switches 2504; and an image receiving Section 
(not shown in the figure) etc. 
0319 FIG. 22A is a mobile phone which comprises: a 
main body 2901; a voice output section 2902; a voice input 
section 2903; a display section 2904; operation switches 
2905; an antenna 2906; and an image input section (CCD, 
image sensor, etc.) 2907 etc. 
0320 FIG. 22B is a portable book (electronic book) 
which comprises: a main body 3001; display sections 3002 
and 3003; a recording medium 3004; operation Switches 
3005 and an antenna 3006 etc. 
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0321 FIG. 22C is a display which comprises: a main 
body 3101; a supporting section 3102; and a display section 
3103 etc. 

0322. In addition, the display shown in FIG. 22C has a 
Screen in Small and medium or large size, for example a size 
of 5 to 20 inches. Further, to manufacture the display part 
with Such sizes, it is preferable to mass-produce by gang 
printing by using a Substrate with one meter on a side. 
0323 AS described above, the applicable range of the 
present invention is So wide that the invention can be applied 
to electronic apparatuses of various fields. Note that the 
electronic apparatuses of this example can be achieved by 
utilizing any combination of constitutions in Embodiment, 
and Examples 1 to 9. 
0324. According to the present invention, an active 
matrix type light emitting device having high reliability can 
be realized. 

What is claimed is: 
1. A light emitting device including: 
a pixel part having a light emitting element and a first thin 

film transistor between a first Substrate and a Second 
Substrate; and 

a driving circuit having a plurality of Second thin film 
transistors, 

wherein the light emitting element has a first electrode, a 
layer containing an organic compound on the first 
electrode, and a second electrode on the layer contain 
ing the organic compound, 

wherein the first thin film transistor is coated with an 
interlayer insulation layer comprised an organic insu 
lation film and an inorganic insulation film that covers 
the organic insulation film; 

wherein a step is formed in an opening portion; 
wherein the inorganic insulation film has a curved Surface 

along an upper end portion of the organic insulation 
film; and 

wherein an end portion of the first electrode is coated with 
an insulating material having a curved Surface on an 
upper end portion. 

2. A light emitting device according to claim 1, 
wherein the first thin film transistor is electrically con 

nected to the first electrode, and 

wherein a wiring connected to one of a Source region and 
a drain region of the thin film transistor is in contact 
with a part of the first electrode and is provided on the 
first electrode. 

3. A light emitting device according to claim 1, 
wherein the first thin film transistor electrically connected 

to the first electrode, and 

wherein the first electrode is in contact with a part of a 
wiring connected to one of a Source region and a drain 
region of the thin film transistor and is provided on the 
wiring. 

4. A light emitting device according to claim 1, 
wherein the first electrode has a Slant face and a Slanting 

angle is 30° to 70°. 
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5. A light emitting device according to claim 1, 

wherein the insulating material has a curved Surface with 
a curvature radius on an upper end portion, and the 
curvature radius is 0.2 um to 3 um. 

6. A light emitting device according to claim 1, 
wherein the layer containing the organic compound is one 

of a material that emits red light, a material that emits 
green light, or a material that emits blue light. 

7. A light emitting device according to claim 1, 

wherein the layer containing the organic material is a 
material that emits white light and is used in combi 
nation with a color filter. 

8. A light emitting device according to claim 1, 

wherein the layer containing the organic compound is a 
material that emits monocolor light and is used in 
combination with a color-changing layer. 

9. A light emitting device according to claim 1, 

wherein the light emitting device is one Selected from the 
group consisting of a Video camera, a digital camera, a 
goggles-type display, a car navigation System, a per 
Sonal computer, a DVD player, electronic playing 
equipment, and a personal digital assistant. 

10. A light emitting device including: 

a pixel part having a light emitting element and a first thin 
film transistor between a first Substrate and a Second 
Substrate; and 

a driving circuit having a plurality of Second thin film 
transistors, 

wherein the light emitting element has a first electrode, a 
layer containing an organic compound on the first 
electrode, and a Second electrode on the layer contain 
ing the organic compound; 

wherein the first thin film transistor is coated with an 
interlayer insulation layer comprised of a laminate of 
an inorganic insulation film and an organic insulation 
film; 

wherein a Step is formed in an opening portion between a 
Side Surface of the inorganic insulation film and a Side 
Surface of the organic insulation film; 

wherein an upper end of the organic film has a curved 
Surface; and 

wherein an end portion of the first electrode is coated with 
an insulating material having a curved Surface on an 
upper end portion. 

11. A light emitting device according to claim 10, 

wherein the first thin film transistor is electrically con 
nected to the first electrode, and 

wherein a wiring connected to one of a Source region and 
a drain region of the thin film transistor is in contact 
with a part of the first electrode and is provided on the 
first electrode. 

12. A light emitting device according to claim 10, 

wherein the first thin film transistor electrically connected 
to the first electrode, and 
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wherein the first electrode is in contact with a part of a 
wiring connected to one of a Source region and a drain 
region of the thin film transistor and is provided on the 
wiring. 

13. A light emitting device according to claim 10, 
wherein the first electrode has a Slant face and a Slanting 

angle is 30° to 70°. 
14. A light emitting device according to claim 10, 
wherein the insulating material has a curved Surface with 

a curvature radius on an upper end portion, and the 
curvature radius is 0.2 um to 3 um. 

15. A light emitting device according to claim 10, 
wherein the layer containing the organic-compound is one 

of a material that emits red light, a material that emits 
green light, or a material that emits blue light. 

16. A light emitting device according to claim 10, 
wherein the layer containing the organic material is a 

material that emits white light and is used in combi 
nation with a color filter. 

17. A light emitting device according to claim 10, 
wherein the layer containing the organic compound is a 

material that emits monocolor light and is used in 
combination with a color-changing layer. 

18. A light emitting device according to claim 10, 
wherein the light emitting device is one Selected from the 

group consisting of a Video camera, a digital camera, a 
goggles-type display, a car navigation System, a per 
Sonal computer, a DVD player, electronic playing 
equipment, and a personal digital assistant. 

19. A light emitting device including: 
a pixel part having a light emitting element and a first thin 

film transistor between a first Substrate and a Second 
Substrate; and 

a driving circuit having a plurality of Second thin film 
transistors, 

wherein the light emitting element has a first electrode, a 
layer containing an organic compound on the first 
electrode, and a Second electrode on the layer contain 
ing the organic compound, 

wherein the first thin film transistor is coated with an 
interlayer insulation layer comprised of an organic 
insulation film and an inorganic insulation film that 
covers the organic insulation film; 

wherein a step is formed in an opening portion; 
wherein the inorganic insulation film has a curved Surface 

along an upper end portion of the organic insulation 
film; and 

wherein an end portion of the first electrode has a Slant 
face, the Slant face reflects light emitted from the layer 
containing the organic compound. 

20. A light emitting device according to claim 19, wherein 
the first thin film transistor is electrically connected to the 
first electrode, and 

wherein a wiring connected to one of a Source region and 
a drain region of the thin film transistor is in contact 
with a part of the first electrode and is provided on the 
first electrode. 
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21. A light emitting device according to claim 19, 
wherein the first thin film transistor electrically connected 

to the first electrode, and 
wherein the first electrode is in contact with a part of a 

wiring connected to one of a Source region and a drain 
region of the thin film transistor and is provided on the 
wiring. 

22. A light emitting device according to claim 19, 
wherein the first electrode has a Slant face and a Slanting 

angle is 30° to 70°. 
23. A light emitting device according to claim 19, 
wherein the insulating material has a curved Surface with 

a curvature radius on an upper end portion, and the 
curvature radius is 0.2 um to 3 um. 

24. A light emitting device according to claim 19, 
wherein the layer containing the organic compound is one 

of a material that emits red light, a material that emits 
green light, or a material that emits blue light. 

25. A light emitting device according to claim 19, 
wherein the layer containing the organic material is a 

material that emits white light and is used in combi 
nation with a color filter. 

26. A light emitting device according to claim 19, 
wherein the layer containing the organic compound is a 

material that emits monocolor light and is used in 
combination with a color-changing layer. 

27. A light emitting device according to claim 19, 
wherein the light emitting device is one Selected from the 

group consisting of a Video camera, a digital camera, a 
goggles-type display, a car navigation System, a per 
Sonal computer, a DVD player, electronic playing 
equipment, and a personal digital assistant. 

28. A light emitting device including: 
a pixel part having a light emitting element and a first thin 

film transistor between a first Substrate and a Second 
Substrate; and 

a driving circuit having a plurality of Second thin film 
transistors, 

wherein the light emitting element has a first electrode, a 
layer containing an organic compound on the first 
electrode, and a Second electrode on the layer contain 
ing the organic compound; 

wherein the first thin film transistor is coated with an 
interlayer insulation layer comprised of a laminate of 
an inorganic insulation film and an organic insulation 
film; 

wherein a Step is formed in an opening portion between a 
Side Surface of the inorganic insulation film and a Side 
Surface of the organic insulation film; 

wherein an upper end of the organic film has a curved 
Surface; and 

wherein an end portion of the first electrode has a Slant 
face, the Slant face reflects light emitted from the layer 
containing the organic compound. 

29. A light emitting device according to claim 28, wherein 
the first thin film transistor is electrically connected to the 
first electrode, and 
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wherein a wiring connected to one of a Source region and 
a drain region of the thin film transistor is in contact 
with a part of the first electrode and is provided on the 
first electrode. 

30. A light emitting device according to claim 28, 
wherein the first thin film transistor electrically connected 

to the first electrode, and 

wherein the first electrode is in contact with a part of a 
wiring connected to one of a Source region and a drain 
region of the thin film transistor and is provided on the 
wiring. 

31. A light emitting device according to claim 28, 

wherein the first electrode has a Slant face and a Slanting 
angle is 30° to 70°. 

32. A light emitting device according to claim 28, 

wherein the insulating material has a curved Surface with 
a curvature radius on an upper end portion, and the 
curvature radius is 0.2 um to 3 um. 

33. A light emitting device according to claim 28, 
wherein the layer containing the organic compound is one 

of a material that emits red light, a material that emits 
green light, or a material that emits blue light. 

34. A light emitting device according to claim 28, 
wherein the layer containing the organic material is a 

material that emits white light and is used in combi 
nation with a color filter. 

35. A light emitting device according to claim 28, 
wherein the layer containing the organic compound is a 

material that emits monocolor light and is used in 
combination with a color-changing layer. 

36. A light emitting device according to claim 28, 

wherein the light emitting device is one Selected from the 
group consisting of a Video camera, a digital camera, a 
goggles-type display, a car navigation System, a per 
Sonal computer, a DVD player, electronic playing 
equipment, and a personal digital assistant. 

37. A method for manufacturing a light emitting device, 
comprising the Steps of: 

forming an inorganic insulation film that covers a Source 
region of a thin film transistor and a drain region of the 
thin film transistor; 

forming a first contact hole extending to one of the Source 
region and the drain region by etching the inorganic 
insulation film; 

forming an organic insulation film on the inorganic insu 
lation film; 

forming a Second contact hole extending to the one of the 
Source region and the drain region by etching the 
organic insulation film; 

forming a connecting electrode for making a connection 
with the one of the Source region and the drain region; 

forming a first electrode in contact with the connecting 
electrode, 

forming a layer containing an organic compound on the 
first electrode, and 
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forming a Second electrode on the layer containing the 
organic compound. 

38. A method for manufacturing a light emitting device 
according to claim 37, wherein the first electrode functions 
as one of an anode and a cathode of a light emitting element. 

39. A method for manufacturing a light emitting device 
according to claim 37, wherein the organic insulation film 
has a curved Surface with a curvature radius on an upper end 
portion, and the curvature radius is 0.2 lim to 3 lim. 

40. A method for manufacturing the light emitting device 
according to claim 37, wherein the light emitting device is 
one Selected from the group consisting of a Video camera, a 
digital camera, a goggles-type display, a car navigation 
System, a personal computer, a DVD player, electronic 
playing equipment, and a personal digital assistant. 

41. A method for manufacturing a light emitting device, 
comprising the Steps of: 

forming an inorganic insulation film that covers a Source 
region of a thin film transistor and a drain region of the 
thin film transistor; 

forming at least two first contact holes extending to the 
Source region and the drain region respectively by 
etching the inorganic insulation film; 

forming a wiring for making a connection with one of the 
Source region and the drain region; 

forming an organic insulation film on the inorganic insu 
lation film and the wiring, 

forming at least two Second contact holes by etching the 
organic insulation film, one of the two Second contact 
holes is extending to the wiring and the other one of the 
two Second contact holes is extending to the other one 
of the Source region and the drain region; 

forming at least two connecting electrodes, one of the two 
connecting electrodes is connected to the wiring and 
the other one of the two connecting electrodes is 
connected to the other one of the Source region and the 
drain region; 

forming a first electrode in contact with at least one of the 
two connecting electrodes, 

forming a layer containing an organic compound on the 
first electrode, and 

forming a Second electrode on the layer containing the 
organic compound. 

42. A method for manufacturing a light emitting device 
according to claim 41, wherein the first electrode functions 
as one of an anode and a cathode of a light emitting element. 

43. A method for manufacturing a light emitting device 
according to claim 41, wherein the organic insulation film 
has a curved Surface with a curvature radius on an upper end 
portion, and the curvature radius is 0.2 lim to 3 lim. 

44. A method for manufacturing the light emitting device 
according to claim 41, wherein the light emitting device is 
one Selected from the group consisting of a Video camera, a 
digital camera, a goggles-type display, a car navigation 
System, a personal computer, a DVD player, electronic 
playing equipment, and a personal digital assistant. 

45. A method for manufacturing a light emitting device, 
comprising the Steps of: 
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forming an inorganic insulation film that covers a Source 
region of a thin film transistor and a drain region of the 
thin film transistor; 

forming a first contact hole extending to one of the Source 
region and the drain region by etching the inorganic 
insulation film; 

forming an organic insulation film on the inorganic insu 
lation film; 

forming a Second contact hole extending to the one of the 
Source region and the drain region by etching the 
organic insulation film; 

forming an first electrode comprised of a laminate of 
metallic layers connecting to the one of the Source 
region and the drain region; 

forming an insulating material that covers an end portion 
of the first electrode; 

thinning a center of the first electrode by etching using the 
insulating material as a mask Such that a Slant Surface 
is exposed along an edge of the first electrode, 

forming a layer containing an organic compound on the 
first electrode, and 

forming a Second electrode on the layer containing the 
organic compound. 

46. A method for manufacturing a light emitting device 
according to claim 45, wherein the first electrode functions 
as one of an anode and a cathode of a light emitting element. 

47. A method for manufacturing a light emitting device 
according to claim 45, wherein the organic insulation film 
has a curved Surface with a curvature radius on an upper end 
portion, and the curvature radius is 0.2 um to 3 um. 

48. A method for manufacturing a light emitting device 
according to claim 45, wherein the insulating material has a 
curved Surface with a curvature radius on an upper end 
portion, and the curvature radius is 0.2 um to 3 um. 

49. A method for manufacturing the light emitting device 
according to claim 45, wherein the light emitting device is 
one Selected from the group consisting of a Video camera, a 
digital camera, a goggles-type display, a car navigation 
System, a personal computer, a DVD player, electronic 
playing equipment, and a personal digital assistant. 

50. A method for manufacturing a light emitting device, 
comprising the Steps of: 

forming an inorganic insulation film that covers a Source 
region of a thin film transistor and a drain region of the 
thin film transistor; 

forming a Silicon nitride film on the inorganic insulation 
film by a Sputtering method; 

forming a first contact hole extending to one of the Source 
region and the drain region by etching the inorganic 
insulation film and the silicon nitride film; 

forming an organic insulation film on the Silicon nitride 
film; 

forming a Second contact hole extending to the one of the 
Source region and the drain region by etching the 
organic insulation film; 

forming a connecting electrode for making a connection 
with the one of the Source region and the drain region; 
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forming a first electrode in contact with the connecting 
electrode, 

forming a layer containing an organic compound on the 
first electrode, and 

forming a Second electrode on the layer containing the 
organic compound. 

51. A method for manufacturing a light emitting device 
according to claim 50, wherein the first electrode functions 
as one of an anode and a cathode of a light emitting element. 

52. A method for manufacturing a light emitting device 
according to claim 50, wherein the organic insulation film 
has a curved Surface with a curvature radius on an upper end 
portion, and the curvature radius is 0.2 lim to 3 lim. 

53. A method for manufacturing the light emitting device 
according to claim 50, wherein the light emitting device is 
one Selected from the group consisting of a Video camera, a 
digital camera, a goggles-type display, a car navigation 
System, a personal computer, a DVD player, electronic 
playing equipment, and a personal digital assistant. 

54. A method for manufacturing a light emitting device, 
comprising the Steps of: 

forming an inorganic insulation film that covers a Source 
region of a thin film transistor and a drain region of the 
thin film transistor; 

forming a first contact hole extending to one of the Source 
region and the drain region by etching the inorganic 
insulation film; 

forming an organic insulation film on the inorganic insu 
lation film; 

forming a Silicon nitride film on the organic insulation 
film by a Sputtering method; 

forming a Second contact hole extending to the one of the 
Source region and the drain region by etching the 
organic insulation film and the Silicon nitride film; 

forming a connecting electrode for making a connection 
with the one of the Source region and the drain region; 

forming a first electrode in contact with the connecting 
electrode, 

forming a layer containing an organic compound on the 
first electrode, and 

forming a Second electrode on the layer containing the 
organic compound. 

55. A method for manufacturing a light emitting device 
according to claim 54, wherein the first electrode functions 
as one of an anode and a cathode of a light emitting element. 

56. A method for manufacturing a light emitting device 
according to claim 54, wherein the organic insulation film 
has a curved Surface with a curvature radius on an upper end 
portion, and the curvature radius is 0.2 lim to 3 lim. 

57. A method for manufacturing the light emitting device 
according to claim 54, wherein the light emitting device is 
one Selected from the group consisting of a Video camera, a 
digital camera, a goggles-type display, a car navigation 
System, a personal computer, a DVD player, electronic 
playing equipment, and a personal digital assistant. 


